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'Sdrad) £j°o6jf?£od fboS^di ds 'Sdra ^dgd^d 6 esodd 
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^80^ S50)oS. Ss^S .. ■ 

(o^-SoSS} eldiST’^ ST’S crdia) . Krrr r-TTT^ ' V T‘ 
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0 c&d dddd 8od u°ip 6dd ddrp $pdd^0§ [_dcdpss>o S^dx 0dd& 1866 
0§^s)do 27^5 d^ooooPiS [dqpd s°£gdoabd d^dpS Sdo&^do. 

dd doPi dod 6 3o£b (dcdpspex) S^dx 18676 s 0 >dd ^od 6 [dcdpraod 6 
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^ S6osj°S ^SdSefoon® ^rg©n®o£3®do. ^3®06 s 8o£do i^cspo^ 
cD^ 3.J)S. ^^3, -^Sdi)^ I363 SoS ^3°0^ ^^3 S98SQ ^3C3®(Te3 
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s°S sid dod 6 d^o^ 6 dpdadaod. 0da^5°cda ddod 6 d^§ eadao dcdpda Staodada 
eacdad Sdd (dd&e^eaa $0od^da. ^pgd°dddorp ftogfedao dcdpS dpcp $0ode3da. 
s°S dddda d^^ea ddaadea daod s°d§ ^cp dcdpda Scdado^ d^eadacdpgda. 
dadadpea ddaadeao ddd3pftoddoe5dd s^&doea&a, sidada 0°dada ^pO§ deaadpda 



eacdad dd)ddj dead d0]od! £)d6§ eadd [ddada $0ePeaa dd^rpoaa. dldddd’ 

^oddod 6 , 


|£JO SDOJ . [WN£ GMr’ 


Z&)Q, 
6s° tfgSo 
s°&£Qon° 
[oSZx )&o 
< 3 i)fD$ s 3 on°& 
& 

3£&) 


ead d5|^ddoeao 
0°dodcp0§ £Pep 

CP 

daod^a 6 da^6 d0d odod. daodeaa, 
deaa^ea dcdpS, dsp^ea^ 6 dda^)ea 
0ea^ea ddjjS'doeado dpcp "6 

d°do€Pda. 

© 


D. ePc^ s^e;^)^ 


£>dj&oi 3 
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(5 dO'S^dco cpcp 6opp€P adOocpoco. 1^6$ eacdod <s&6 d|) d&dggD 

6^Sbo£3°&. ^lpos°o d^dd 6 c5d&33do£3 d3P05°od a«d3d3<d3odrp, jdd3^dd 
£)0&$ ddlh^pdo. cpcp dod<dp°co £3 osSes 0 ^, cpd &<d)<d3e3do ^dgcdodo S^do. 
dodd3 |3rp dO'S 6 #^ dlePod3 [dd30ocpd3. 

c^d-po, dsp-pe3e3 dp^^pdt &ocpe3d (5 s3e3orp [dSc^aocpdo. 
s3o n°b 3PsfcgpS^&§ (5 Sdd d^§ doOo^n®, eacdod 83oftcdo ^°Spdg dOdt<f 
(1931-34)^3 ^°qpdra ©tfggpean 0 dd^dcdp^. d°d°<dgo, s$d 6 d D od3 <S3d6o^6 
^e^deSS 6 dftcpdo. eado $pdte33 esdd^orp dp^PcScpdo. 8udd°6 eacdod “sfcdc^tod 
dd^cdodd ©(dpgd”d 5P£^S)0£Pd3. 

(5 0^$3§)d s}°0&£g0 dSftdCPdo. [C^Sd ^pdScdo «°|dd5&0 '§ 6 #dod3 30§ 

S&^CP^PoS ^)^0330t53d3^d3. &d do C&SP&CD <ddo dod) d& ffikoSeP 

XJ cL rn (jqJ po oJ 

Scdpod 3Pdocpd3. “Spodp dd°cdodd d6^”d 3o£b do^3)6p^ ddocpd3. 
<dd fc^cdo d6^do dpcp 3o& do^&p££ [dtdOocpdo - 8od s3on°t) dd°cdodd 
£§d<dd6^, 0d3^5PO3 ("Life and Experiences of a Bengali Chemist"). 
SfcSo* ^dd3d^^d3cdp^>|, ^d3t^^&de£ 6 Sdd3pftOt3bdbo55 d^CP 3°$0 dddj) 

£>d&Pd§ (5 8od d6§d 6tP£Pdra. Qb&Sfr) dsP-PO d30u) 1916S 6 S3cd3d dd£ 

ddd3S3 S^do. 


d5 0cO3^a3t £03336 ©$gdd S>dd3 §°drp ;>do£)d g^deP 'Pjc^ dsp^od 6 

H ?do. eacdod esd^d Sdd dO^dco 

!33 d^prrod cpep e^djcpoco. 

ddft ^pdScdo d|o5qpdss). d3d 
0 e3cd3dd3 ©ifcdabd /Tddo. 
eacdod 6§ddg0 dp CP £P£P 
6§dePO<do S3cd3d d^P'PO "o3 

id^ Suja dad 6 dddo£pdo. <dd 
bO^cdod dog 6 do^dorp “S 3 CS 

^3PdddOo3 S^CP&O d°aO£Pd3. 

Sddo^ 6 dc^cdpdd e9od6doS 


' dofdpdd eaodod ^dePd^ 
£9o§<do Sd tpd^£P6rp^ &o& 









s^cdpdo. Scyg&OD ©s^dfc&S 6 eacdo^do 
“eatPd^” £}&>&£) sicpjdb. 

1919^ eacdo^da ospo&oft. oodS 

d^odoSd d od d 1934^ rPdd l?e^rp 

cp 

Sdfo^&odfo^do. doo S^ScygodSpco eacdodda 
depp>odD eaodtS^oco. 1924^ ddj&d $pd<d 
dd°duOcQd dod sacdaddo dgdd^dd ©$^vdcOn° dodd 
tSdoft. 

<b.&. "6 £9cS dod^) 6 d.d.CP&d cjFSd 

cp 

€°|d ^tpdcgcorp ddS^do. 3 § u^dad eao&5 
QDO&d^S £98>)dpdo. CPdoddo d 6 ^ od^do® 
u°dcpd§ do^ 6 doDoci eacdod step ^P£do£P&>: 
“-& d£>(e@d d od 8u£g u°&5£) 3£j sos° ddjS^ £<^d)o <Sd <^dd^d&d 

&#d&°o& <3^c&o 

1944 a^d 16d dd^cfe^^d 0°d> cd^ddDciin 0 &d£5^3 dod5 cSdo, cS^ldesop 
(DoS 6 [dd&d d°g>od&o c5 dp€°&. eacdad dd^ dooo d°d^ desdocdp^cm s°S 
©ftjdSdoSS "dd do - S'd d^u°8Pgd^ <sad53?5 dpd^ds^cdpdo. eacdod st£>)d 'Bdes, 
(oDdesS 6 8od dddooeP &p>ag ^pd^^ 6 <ddo d^S §°J6^°Ao d dOP> o£>. eacdodd) 
“$p^ dd°cd:dd €°^§ d0°dGdod”rp ea§)dSoiP&. <3cdodd: to^o6jdp, “^d5” 
eadj_ d^d 1944 do&d^ 6 ds £)#orp sp^^doSod: 'Vfe£ 50 <S3a)rp 5 
$£§ do£? dpcp dS" (d^o spti&cS'g &>i&c&) d Q' 8 6 $ti& gF&jodfrgdb. ” 




FIRST DAYCOVI 




WBSrnm 


p&di&l 

\>J,. ... 


;j " 1 

; ' r ;; ;.l 


/' • '••■: 


fN’rjfAM 


* t £lecraphs 
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bo£) D°So 8ob biK)b)£gb S)C7§d5& o0O83°£^^^) ^p6d^CPO ^0e5°O 

(biaod 6 SsgS sr^boSS^dD. (oS&<b 

cto 0 s^a»£ ^ Sb^bitood 6 1863 5b 

eacbob 83^o€3°bo. 5, 6 bbbo £& s^b^o^ 6 
Scp^^bo nOocpbo. 6§bb £)b§3 eacbobbo 8ob £)bj_ 

&s°s3°b§, 53^S°b bob& bo^°bo. 9, 10 bc&bD^ 
eacbob <bb <bol& bbs^od 6 bb^cbobo l^bo^o^b:. 


^tfojgjZ) oD^cp &&£x>S s &ocr> SdqFtSn 0 
8u§^ o ds°jP§ z° So(Cj ft otfo£)§ a°cort) 
&cq°co %z^sj°6j. bo&i, 83egZ)§ sfo°£)§ Su£d°d boex 
&{$) d&>&Z)§ &tftion° si<S s ]&j5J°db. & rt)tfo$) tSrfti 
iS&$) &Q z°e3g <3b; 20x35 <Dsy0 s°&oz° 
&&>o£ cDs^zo dj°cj° ^ti^&pjbb. 

S6sj°S 1, 2 doco Su£ £j°&XP 03 ti)5 0 £3O& 6 
- ifeb cDs^oj, d£ge» &>£g£ &£jjd& rftFjeco. 

<p& ^&bjoe&5dSb #6ex) dfyrftocpdg <26 jo£o£3 
bb[bbp <D&)tios°($&). ^bb ^£b)&b^ <5 %p<p$ 

oDep <£bdWfbc?<S fe>bb&^ob}& bb^ 
&s bbc?^ dj£SQ) dsofiF’tSi'). -ds (Dsycv SPbb'b^b 
^5ort)£tii5to3x)g£&5 s°ti) - <Pd5 <pbb£<£* e^bjbo 
pbobb&oa;^ sj°gd°tfo& 6 Joe^ bgo cPd5efa. 
efcdh°bb® e&5pe» efeocpbp ^b?£D b&bob b^<3. ” 

oj 7 oJ O’ ej zJ 

-&t) a*bb 3Q(S bbo<5. 





PUB JAB 


ssJ&d 6 ^ $3&3d S9<dd e§dePd^ doea^) 8d)0& - dd3d3S3<§ 6 do&d L& $odd 
dd^ 6 d>33dd£i 6 ddog 6 <do(& 57gc>do Seg&od. do£) cpSo <ddcpe3 d&) £odd ^dpod 6 
Spdo. d33d3db togtijos gdddcxdo ^dQ§ 6 dcp^^£)do(&e33 dgScSdoddo^ 6 d3dod$ 
d& S9& d3P<dd&o&. dtoo^d d30<8d 6 P^d^o^ooD ss^rp d£>)d §°& <dpd^ 
$3&PQ330£), (d&S33 d°<d 5>dPod3 (d°do4)o£Pd3. 15d d& do£) CPS) dp#gd3d 
ddgd 6 (dd)d33S33rp &&godfrgdo. <ddcp<d dqpod^ 6 &d^ ^dpo^ 6 &pdo. <do(& 
S(d ss>p 5 6 rpgd§ d36pddo do §°o^s°spd§ sscdod sto£3§ &0d dtP)do. pdps^dp 
250 §^So63d €9 dcdodo, £PSP d^O^ 6 d°do£) - 830<S, ddd, 8 uOS s5cp d83g S3 CP 
S1bod3d3 pSdddfi 6 S3 (dcdprao d°fto&. 1879& 6 <do(& d3drao S3cdod d3&3308Pd^ 
(dcdoScdo SbftQjoQ. ssooo ddj63i t5d5o^) ^6 tScdpod do£) cpdo 

Sdoooot&dD^do. epd^do^ 6 (oS^beS^ d?P^s; doo£) 1884£ 6 a).d. d6pd sfcod, 
doepeS" d^dcpgocdoo d3o£) (d$do ^033^ d©£Pd3. sscdod PPdj did. ScJgeSd 
pdg(ddp^ dpcp dD^d^rp 3°S^5P&. 

ssdd ssddcpo 8epj g^dep^d cp0°ddra d^pdoS 6 dodcpSi as^dods 8 3u°db. 
dpgd^ s3<^gdd3SD (sfcij3d5 Ld3d ssdddd: “dod°£)dp dd^s 6 ” ssd dod 8 sic^do. S3 
(dpdo [d^pgd (ddc^ ds^po d3od S3ddd Sd.£ 8. d6p d°o<pdo. g^deP^ 6 S3d&dd3 
(83 oP^ ddP830 ddo S3d§ d0d o£>. S9d3§ 6 !i £>®d, o3.d. 8, s.d. ^d dod3 P|dd^S33, 

do$3 dod^o^ 6 s3cdodd3 d°s^pdgo S6 )&o£>. <ddp<d S30ddd3 cp^dd&s p$ id<?°d 

P^do^d ddpd3 83 £>f) S9Q33god. S9d^d S30dd “5 8 8PCP&” “doCpS” P0°d6ss> ddU°od3 

eksSpdb Sdspdb. 83on D s ro ^PeSo6 s pd3^do$°d3d dDoodorpd ddd£3, ddocdpdd alpd)6d 
doddo cpgp cpsp £odod3 dp-ddo d3od pd°dd0n°6. 
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18876 s O D 0 eS 56 S 0 (0$b0£ 6s ro € D o6 S 0SF0 € d |0o 6 S 00&C0)6 ^t7>&g03n° 

030u°§3 1 u°6d. &6z 3°0 00°d000 0qj 5 n°0§ oStp°0n° 0d&03&o<3^6b. £3000 (00on°o3 

(0d0°n°0^6 eS^o^o^ 6 &e£0on° &oc$0. 00)00on° 0crg0)6^ 0300 £9^06071° 

16 S°oc 3°6. £90036 04Pn°0§ (0qPKP0s°0 £90330 &0 (SS§. |d°qSS5 030^ 6o0, 

£900 8§00o 0001§>O53O 1^6. cr^S 6 £30°^£)0 p0o 66^ 0°0^_ 000§ tf&zp&p 

^3°&. £3000 (0°0oEpo00 00°O000 s°up> 000e503. £90yc$ 0)0 6066^ £9803^0^60 

04P0o6 s 00'§ S $0O3 SI066 19146 s C3°ii 830^0 Ss^ 6. 5°S 0330$ (o5^5o£5 

O&30o (0°0o£)o s^oS 6 oor?o036 ip&£P&db 00)00. 

oorpo036 s £305306 [00 o 0 ^gp^rrot^ $F06 

600 00^1 £90^0 o£)o0o0. £)& 6 s 50 s 0j° £ 3d5o0 600 00S<3 D 6. [0°1v)05 

dp^S^SH 6 600 £30530 $ 6 ^3 s ^i 6006 s £3eP) 0C3 D u^o 00)0p 6000 0003 

00^0^ 0^03 I0030o£3°6. 05330 &0<6 oorro036 s 0000 000300000 s £30530 

3p60c5£< o 00ft 0 sp) 6. €9 00^°0 0083°$ <3°^ 0 o 0 (Punjab Science Institute, 

PSI)6 s 0od5336 5°0£00)n° Su°6. 03 00003 (siK005 £u0oS 6 j 0 o£ 3°6. o°o<66 

033003 IbSoei 6 t0c^m^6 d^s£o0°0 cj°£p° 0083°$ u°|^03Oe5° «°|fcc553 £90rp0°0 

60fto00o &0 06^0. €3 £& 6)00 '00[ o 06 066 £oes°£ u°|gl). 00P6 6 

&o0n° 0°&^_ “5P0°06 ss> 0j°00” 6>0o0 0o> 83000836 I00on°o3 Sl^°6. 6 

(00orpo3 0°6o°0£ (083003 sph® £360pa°ocD. 06, 0&3so 830o, 6 j t 3 I)33 d 6, 035 d 8ocp6o3 

606 £98^0 $6$ §°0 £$0 0J°0C7>0§ 000 0t|p>6! 03 0833^03 £305306 03Ps$ D 

336^06 000 6 d)0. £30530 (00on°o 40^003 &8psj°6 00d5j°o6 00830000 &oS0 

- 0830)0 <0d5j°&, 1880 003 06 ep^S 3P0oo> ^6 >S$ 0^00, 0o30l<66>0, 

0o3^<0os°0 n°0, 0o°00l06 s 003^6, 0o|§^ 1$ oPi rpe^ <6d5j°&, 0083°^", C3°0 

00303 <0O5p 6S00 "00 003O D o3 D &O§0). 

eo o 

06^0 [083o6 ^66 ; o0C3 d 0§ 03 I00orpo6 
003 0638^03, 066 s 000003, 00O£SPo0y0o 

CX eo 7 PO ro 7 ro oJ 

06oj°o^53 D 6. 063 p6o6 £30§ ^6So0C3 d 0§ 

oJ ro _D _D 

60|3 100^o^3p6. € d ^0^c030o6 s S30§ (50cp0§ 

03 [00orPO3 0OS 6 ^0^^033. 6>33^§ 00J0P 
PiU®§n° ^o^0. S3C030 500o6 |3rp 

S-^6! 

0 c 0^o6^0p, 0s n5 € D o6^0J° [0c^p0^oo3 
^00 600 €J°6d. ^900^ ^900 00o6 00^ 

-3°|3d53 000u°o03 066S S66^3 p6. 18886 s 
00 0°O0 03P0O6 6 S3C030 ^°8Sg0 6000 
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dcdpda Slbodada 3eag°ep>da. to 

$ oj 

g^O ead5a£ SaCP 80§_€9^ £>q5)Saa££) 5>5-S§a 

d)d$ Sad Sd&SooiPda. togdaeaa, ^qyg&da^ (£dbpn°^d 
d^esp^ daosJPoftoSodada ds d)Sdu°ea;6a ^d^eaeada 
Sa^BPdSoS^da dd5pd£ $6§ ©d^SF^). ^3 5°U^°da 
<dd£P<d dOdasa (lathe)£> dpcp ^&o£Pda. ds 5°up> ^aS^d 
^(oacda diOdusea S5°E3^J6 <dd5p&§ isS&fc rp o£)o&. 

1893^ ead5a;6da [o3^g^ &o$a &o£gd 4 £P§a d^©* 

&>o£) ^ap^p^a 6 Ka&Pd§€°£)§ essS^&o ea£)o£)o£). ^3 saorpda 
©Sas 0 ^^ ead5a?6 <d£ ^|fcd5a 256du°ea;3a $d5^o{5tX)§ 

&£ad3pfto db&f^db. &£30 £a&§o£) <d£o ©$lsK&°eao 
<§0lao&da (p&3| d^afe £d5a0ao£3°da. 3(3 ep<^S^m§, 
qj°tf&<3$o£ 6 5 3^<d l&oSo^s 0 ^ &c£ptfoocgoCSo$S <ip& 6 
(dcdgefe' si^cdpda. ds diSdcPeaa storpo&^a 6 dd5p6oxg si^fi 
s^^p^a 6 (§>o&cdaorp dd5p6d5jgdi)^ ^S^o^o&da $pd§daa spQj©* S$p(pd5a OTPd0 
dpda $p£)o£Pda! 3 od £3 ^ra^ga^ ^Sdcpeao &do #dsi Ep°d^5£od3®6&)8 Sd5adead£) 
o3°og c6oSa^do dac5dcic5a. 

1906^ g^deP a^O^Sod ^did^a^a 6 ds ^°|fcdSa d>0du°ea;6a ^id^ocpda. 
(sfc1v>£5 e§.©a. £5^ ss<|rp &^d0a£5 &>o£) &$§ ^d dxddo ea£)o£)o£). 

19180 6 ^s^cp^S dsp-^ea^ 6 dd°d5a£)d '3°[^ fc£)d5a5 [^lv>£)5rp 
d>tf& £)d&>ra S^do. <dddP<d ead5a£da sSaSS^rp diOdcftao Sdj&oft. &p>ag 
Ka&ado^ eadao;6 ^o&o^dodSa^da. ep^S ^ioS deaadacJ “£> ^sapgS” dilpdda 
eadaa£ S^sS^Sbd [&a|. C3°^ ^aod dsp^ea, [doqpeacdpSd dpcp eadaa& sS^sS^s5d 


S)eg5 (o5d°& 3oc6 S)£?<5e ; 
&?£) CPcS; <3^^ 
(ojdoOotDoQ. 


l^aKaS d°!b^§ soCdo^bdD dadpdaeaa, doadada dadpdeaa. ead5a£ dadpdad;6 
l)d^ (©a$P£<d ^cp&jd ^^B^da, <3§.ea&c^a. £po£>; 6 daatfd3 ^pd^cda 
d§3^|&art£a. “Self Revelations of an Octogenarian” ^ ea^d^d 6 da£) ^Sa 
<d£ 6§£)<d s^cpgpeaS cDo^ 6 ^j^on 0 S^SoiPd:. eadi)^ &>&>dog;6 ^p^)K 35 
ea^i (oS^od^d cjffi^d dioes 0 ^ S^Scygodio sTfi^d 

S^pdo j6:ou) didS £)d&>ss) S^do. eadi)^ dps!p£) sSd©I 

sd8d<* 3 “^)O8P0§ eP6§§” |: d^d:^ [di^pSdo 

S^da. ^oep^d 6 €°|adi) ^)J6da|^^0§ ^po& ^0§J6 da0 u°Sa d 0 ©^, 

87^ ^oo^^do^ 6 1948 3^6 ^aaoeaoaa^ 6 d^^acp^^. 
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$pd§cft) cpu°0t° ^p&d5p 0eP§&e£. &>£ cSdod 6 

£Q'§ s $tio& dscft)^ $)FJ°& ^€°do. 3Pd§cft> cjff^Sd ^^o 
^3ddo^6 tfe)£ ^)64o^ex), 00dss>ex> si&)£3§ sp&dd 6 &;ppDD. 

^p&d5p 1883 es>§|js)& 23^6 ^pdd^ 6 880^o£P&. ^pddcSd^ ^s 0 0u^d, 
cpcft)^" 0°lb($ l^rp 0£>g;6 ^oo<|d^ooC5<s 3 $pd§d estpfcS d3^e§ &>fo>osp0§ 
^o&^^pdo £P&d5p. do[& "|£iS 0Po55n° esdjd 

&>o£) 0 °&poo: ^£o&;6 ^pdH^S ©sSgsSg dri&o& £p&c$5p 0x>d£^ 

f083U°& ^d-pod 6 ^, dd^pd £>5 li.jg. esod ^d'PO^&P d&)^ g^^ftoCPdl 
&><d0 110 06o ^pO &6doo£)o sD^cpd: 0 p6o£>. £>d^ £3cdo0d} spScdo 0)d)$ 
I 03 P 0 O 0o Ssp^Pdo ea0d d0fto£>. 

1903^ ^p&ctfp eso^o^^o, 
^ d*P | o5q ^ eDcD^oD 06p S^d^d^6d. 
1906^ 

00. 0^.00. 0J°6 ^'pdo. SD^CP 
dsp^oS 6 0.00. 0P0°0 

0'3d0Oc6 (oSdj0 (ob0Ddota}, (oSdj0 '3 D |0 
y ddidS 6 (0°1^6do. <S3 c3±>^5 0o ^&d5p& 
^Tfi^d 'P^o 0& ea0§ 0o§°o£). 
sd^cp^S dfe), -P^ ^d^'PO^ 6 
(00Qp£)0 cjFfi^d 00 op;pgd 3pS»05p 
s^fi^d 'p^5o£ 6 d^d^ododo 
0odn°0 6 ^^cpogo. 

oj C 


, cjffi^d -p^o ^ 6 





£on° titySo 



19076 s 53°^ (faS) ^ cjFPi 6 ^ ©£P&geon° 

^0 14 &oSS&pe)D ££> S^Oo. &$S ^do^PeS s^oo^ 6 n°o$ Se^on 0 1bdo 

£p6] saSSag £^£cpgod6p£)§ ©&^o^5°j6o S^Oo. cjFPi 6 ^ €°|^S: 5°&ocp eaotfo 
£pcp S6]£o £P&dSp& ea gp£c& £6g§ 0°o*gpo. ssoSd^jS 6 s^oS 6 sp&d5p 
^°^po05p 6^ 5°©;66&6 (oSdSpsao S& ©£g& gPP? 93 eao^o&j lla)&&KPydo. ead£>;6 
S^0oSj 6 ^^)83^) u°£g, '8 o°83 d co gPfi 6 ^ ea&§£6orp SOp>£)§ l&SySS). 

eaSSigS 6 ^) 'S^pSI §°o^o^) eac£>;6 Scy§&oJ& d°£p& d5p^o&, sSO^^sp 
d5p[^o& S&^spdD. eac£>;6 MeSc^ sSao^g^^ PbOoSep S^oO. 

$ePod3 dSp^^S sadi)^^) io^J6 fe|6cpP)§ SoOJ6 («°|fedfc ^&>o 

Stegodon Ganesa) 3 &><b6 S°dJ3i6 'Sepss £io^o o$o£)o£). £p&pod$po sPfi 6 ^ 
Su^spSyeprp 0^rp^?6 S&>&So&>& eacft>;6 0^'8 $)U d gp ea^O^ospOi spdftsSg 
^^od5p6fe 'Soo Scpp^) ead°£p;6g ^£p$y eac£>;6 S^OospOo. £on° sStf^So 
&&p &oS ea^^p^g:^ *3$tf &&:cpdi> ^ps° 0 £o^$) Pb6o£) £pcp eadi)^ £)£6ra 
sio^db. £p&Pod5po ea^pgdOi eadi>;6 ^0§<^&d5pg&>. c^dpS^ 6 3o§°!)yS 
£p£podi>S ejPfi 6 ^ (Institute of Himalayan Geology )§ eadiS gptfcgeo. 
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1968-696 5 cpd d^ddjjdd ea§d$ eacdp^do. ^p&cdp 
spds°do o°d§ ^p&cdp lada Su^da. Ipri^sp^ spScda 

st 1 © w °- 

$p^8d dd##^ dod (National Geophysical Re- 
search Institute, ddeSeadsa), d;p£§, Pi 6 sp6 s ep&cda ddaa(d 
gFfi^d dod (National Institute of Oceanography )eada 
^oS, ddd6ao6 s eacdad daa$gd°(^ ocpda. 

192 IS 6 sp<Scdp (fa&) ea*) d5e§j) dsP€°ead d&S EjfPi^d dci^ ea^ sto&cdp 
(Geological Survey of India, sSd^asa^ dd&cdad dpddoSoSofiSrp 3u°da. ead)$§ 
eacdad dcdada 38 S&g S$p^d5a. cdappfecdad eSdaocp 6§dPasa6 s dcdadado gd 
daad£3 ^d&cdoacpcdad. sScD^Ssd^ 6 dd Scdado dea eacdadda 53°disSg ^dpeacdp6^ 
stos° 6 s <darp dd^ddeaa Sib eads^o ddft o£>. ea5.&. d| step ^p^dospda: 
“<D°(2cdp <^<dpe;cdpe;d d^d g5&0°S dddp dS-^d Sc&ddaadod5 

l&$ln°q), <dspd|) dda^ead daa^gdad ddcdpex dead 

deaa ejPf^Sd ddcdpealbd ^p&cdp da dp da dod dO^d^ 0 S5(j^ex), dp^lrp^eaa 
cp-^da. 19286 s daod I&6 6 6^‘ea|d°cpd’ 2&(3 ddaPP;pyda. s°^da ib°dpeacdp6£d 
daa^gdad EjFP^Sd u°&g ddj&d s°epdy ddoaaodcpd§ std ^dj&od. u°ft, dd£, 
fcdo, £o§ d6^S ddaea dd°d dexeada dpcp eacdad ddH)6pda. 

eScdpep^d^" dS^ ea^ sto&cdp6 s dd Slb&dyda ^p&cdp dd ea^gcdod dea^)da 
(1926-27) (a)<S3S. [dd£g;peacdao6 s d&d°da. std^d eacdad s o ^da6 s eaepodd a^sfog 
^dy'Sepepea'd ddlead 80d°da. stS 5 D eao6 s eacdad esd^Q, ea|dcdp, ^§ s ;>S§cdp6 s d 
cjffi^d dodeada dodOpcpda. 

3PddSdo6 s djjdd (&o) ^^dy ^tajkadcpd^ eacdad ddadocpda. cpdd 
ddScdaCpdy!? S°dy dpddeaa S^da. dod.dPa. d^d, d.dd. dOD^!)6^ d0d oPCoCdtP 
19356 s daa&daad£3 ^0°cQ?ef dpjS ea|a qo&05j°’ dpd°o£)0£Pda. &dd ^d^pep^de^ 
d% ea^ stodcdp [ddadodod. dda^pd dpdPo&odd Seaea d&peada std ^pod 
d0§od. 

19386 s ^c^pep^dd’ dcjy ea^ sto&cdp daod ddS dddara Sdd dd^pd 
deaod (eadj^S d6 s d) [d^dd^o^ 6 daddepeSdarp Scpda. ea &d &rag3d sFfi^d 
d6peaa dpd° odo€Pda, S^3d°dadea, eadd&a depex, stdd stoesSdoPi [d°^^o d6&dex> 
830d°do. ^eaod^ daa6adaad^3 ^P^Sd d6pdy eacdod ddadea S^do. 

^pdScda ddaea sxpgd 6 (1947), easso ^des d^pdo (Atomic Minerals Divi- 
sion) (1949-69)eada eacdod d^d^dd ea&ddrp dd^€°6. dd°83 dodd6d ^pcdaa^), 
ddcodo, S^3dddoea ea^dea, ^dc^pdo, doddra d6a sp&c do [dsp^ddo ^p&cdp 
l^d^Spocpdo. eacdod dd^dorp dd^^pdo. ^pdScdo ^P^C’d daadadaad^S 
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(^oSj°E^dafoc5 ddospdo. ds $)rSdo gPF^Sd tadOToS) 

19666 s eadd ^oo(C5cq^o ^dodo o£>. ds ^ddo doOod 3.0^. £P0cdj° siep 
syg^yg0 o£ 3°6: “dsc&d o°£>d (d^d^pd $ddo - 77z^ Geology of Indian £j°§2bo5, 
ooiSfisrti) 19196 s $i&dox 2 °&). H°§&5, godcdp, norgcS'i', tixti&gS, fyoogoi? 6 
dDabd q°6& \ £&$30ti& q5°Ff&£ &°l$ 0 £) €p5°d3?d 3<S dpdr&o<3. 

ds c^ddo &do &v(ti£9co 3*0 z$£d& 3 &dbti& 1b& &£D&u°£tS^b s°£, (ddodu^dorp 
cDo^ 5 <&>o<3 <0o^d;e;& fb&^n 0 £>£)abo<3.” ^p&cdp d^8§0. ddydp as^Sfcon 0 
6o&p 0u°do£)d Jddo d&5>d}. 

19456 s esd^Sep^ ^[oJpp s5°&cdo (d$e5°£0d eacdoddo gPP^Sd dod^dorp 
dddSoo^pdo. d&>o (dsspg’ddD eacdod dp£p odospdo. 19636 s $pdd (d^bd^o eacdoddD 
3Pfi 6 8d ; 3 0 |do6 fi dx>&di)dd3 (^"ddSrp dc&Soodod. 19586 s $pdd (d^bd^o eac&dd: 
dd^ $°o\& S&doii 6 dd£6o£)o£>. 19576 s £P<Scdp oodd CPcdo^ £p|d^§ '^6 s n D 
doddcdo^do. eacdodd} ©^d s3°Scdo, <^odcp§cdo s^d^ododoco, es^d dd^dc^ocdpo 
doo£> rfdd cpdS^ s&d^p°eo ^©ospoco. 

apdcdp d°0y ©d^od £j ° odd 3°|fcc3& S7j^°eo cp-pdo - “e^d cpood 

d$” (“The Story of a Stone”) SS6 6 e^d dod^d^dd. df0d £kpo&> 
d0ftoSep u°cdodo6 s eacdod 56: esd st£> ddpdodod. dddd ^p 0§ s© desorp 

eo 




S6z°S 800 fioZS&}U°o& eoi £jotf65$$ MS 
SdS cSSo SdfrSo iScSbMfioQ. u°£j°Sd8s5. &cSoS g&°&>o 3vM 
tioSSjSo £8S<£8 <£$£oetf s°Sg£) 6 ctip&). 2j°6Sc)So &db3So ssti^So, 
tiSnoSn, Stifo, &s°o SoScs 0 ^ (£d°Qo£)o£). &d&3 (25&tf& ft oQoDti 
rPSSo MS ^Ssf&cSoqSd &ax)3 ^j 6 8§ SSjiSjoQ. £$8 

S lOtTO&S) SM 3|tg) 

&d°ofr>ty (£&$£> 38§ £&>&” - <5.(5. §V>OcD 

MS (o5^So£ 5 $j'g®n°otD;S £3 

S>(£°£) &SS t56^ riSeS ^|&8goo£56i £)£>&&. ~h>S 
&6doosp&^o£) sSS^, £3 Scyg^rgiSo 

cfeocp <Dd5rtSo cDo^ 6 l^^rpouioe). 


(P&KSoesS 1887 &^)osd&> 22£ a3^o£y>&. 

80 ^ u) 6 o dS^raoS 6 ;P&>£iP^^) £§eP 0 § 

£>£)S1b EfespG £>£&u°co ridSsSdSi 

£°6§ g^orr 5 6o^£). eadi)^ Si) g^o 

ej ^ 

d^sSygeJ £g<£ &o£ojo g0ft£ S$g§. 






d£)dao£) do[d£Do£)od. dSrpO dgjrpdagad dao^saod 6 eadSad IJadrpda. 

dadpda dS^j ddSadad 6 eacdadd 6 ^) d&d^id d°da£go d©§ u°ddo eadoEpoSod. 
d6aado£3 [dcdpd Sdaocp £podon°S dES^^SdQ^dOrpda. dddoS ^o^ 6 Ibdspd 
doSd&eada SdjdDftspda. &dyd d^d^ead 6 eacdad eS.<DS.s° 5 u°dd “A Synopsis 
of Elementary Results in Pure Mathematics” eaS cpdpdaesd 

eaddpd 6$§ - dddaeaa dddoddaocp ^S^eada SaS^ddo - ds ^s)ddo dp^cpcdado 
sosS^oS 6 , dsSd [ddodod 6 $pg®rp o£)od. dalp°da d^dcpgeacdaod 6 (dS^dd ^do 
eacdad dsp-^ead 5 J63a°d5d3a*gtfb. s°S eaddd dESdod 6 ^ ^>6rp ddad^daaaag dadeP 
ddcdpeado ddd qo SdSado dea &&doeao ssSds^dSpdo. eacdad dd>63i Sift d6pd 

m^.£) m _o £Q oj v - CO 

^PoS^^dSpdo. 


dd^pd §°d doddypeaa cpdpdaesdda spcp dau^ftgadd. [oaS&aarp fopgdda 

sidgpdS (ddddyotD d$eadacdpgda. dE§ePdy d^doSdadyda deaa eaoSeaa dd£Td£5 

ddtcdao d*dad£§ Sjl^pda. eacdad [d&d'da fPddotDddj^Si, si£> dcpgdoeada 

ead^pdacdaod 6 ddSIbd. ds dd& (Pdpdaesdd 6§dePodo do6pSod. eacdad dapea 
q 

dddeaa €Pep daod dOdd 6 6oSd s 0 ^). cpdpdaesd Saqp^p Sd Sdeao 

<§0drp dddcpead Sib io3d5be^o3p ead £P§b ddydp eadadpdoS^pda. 

cDo^ 6 gp^Srpodd “u^dpdaesd «^to^ds°eaa” (“Notebooks of 

Ramanujan”) ds s^eaod^S cp^da. eao^ea d6a eacdadda . ' 

BOcdad sadd,ea. (d& eaddracda (ratio- ^ ' *' • - ^ ' 

nal) d ospg eacdodda Sag^doS. ‘ : ^? . ^ y. , , 

d^sSaS^o dE$d ^ids^ea eaeao Vf'vi 3 ^ ^ „ v ? 

V if^ 


eaoaad ^a£)j<d das^eaa eaddddad -. r/£ 
eacdadda eadddo s°Sda. eacdad $$$ \ $rA 

eadl)earp esdoS Saqpdddgp. eaddpd \ ^ \ 
Sadda^S 6 eacdadda £)d6 $Sdo eaEpoSd \ ^ 
s^S cp£)§ 8o§°^ 5o6ap S^0o£Pea^> ^ ^ 
^a^o{5adaS^pda 5°da. sad5a^6 

eo © 

^PlfPeaJ6a (formulations) das^^) Sd5acp£)§ 

■5oSo e^cpea ^l^e^eao eaodoJ6 

vl-° sr 

^daa^^ea^ 6 dafc £6pda. dpcp eaS 

^°odo ^pd s°Sda. 

CP^p^esS ^cda^a 20 S^da 
laeaSoS. ^adea dgo^d 6 eadda “dddd [oadodod 6 


^ H? 3 ■ u 3 / 






5pdo.” zptySoo 
S££3odcp0§ ^pd&cdo £d$ 

eo * q 

(ds^do &S3§ Scpd^o 
tSodPoS dD 0£\oO3C)do 

m tJ 


do^do. "ddodo <do8uft, 

ol o o’ 

e3£P<P0^ £)dod6o£) dddoS 

11 o) $CQ 0 c6^G^ ^ ^ ^ 

1909 14d 


dCP^&PCPdo. do&33O8P0^ 


s^o^ododorpdo ^d^do 


83ododo S'pd3. 



1912^ do(p°&3 (5^ (k&d 6 £9§°o£i) S^Ptfod 6 d 3^P^ £)S§ Su°d3. d33$g 
e^oSodoo ;p<Pd53so<p^ d$d P^eg^o. ^(dodei^&o 8^5 (to| 3CgS £5 (§>0)S 
|oJ)Opi <Pdpd08sS (o5^^5 &&> dd83£>£Pdo. 

dd d££) dopeP£oddd3 CP&p&esS siorpoS d$d dod°d3. s°S 

dsp-po Scp^Ep^do eSds^ddo do eac&d d(ePod3 dddp esodrp d^ot&g^el). 

J& 19136* lo(a)£ l63;od 




(oS^OO^D 'PjoSdd 8§.lPtl ^6§ 

CPo3Pc6083<^ 8od doddddS dddo 
U D € D d3. ^C&d d388^0 ddCPOO 

feoCP dodpdon 0 120 d$d ^3CPOePod3 


od30CP dodpdon 0 120 d$d ^3CPOePod3 

Q 

(theorems) dodo£Pd3. d&6 ddcpd ds 
d$orp djodo € p6: “&o°od5 sj°<*3Z) i&b 
&oS& dta&S^<dp dpdefeb. &,^3°<9 
3J°£3£) dp<dm3 6S£q$$ rf$S &>!<§&& 

CP&dd£> /l30Otd<dt^). <29<£> £>&db (S9C03 

^OCPe), <*>£> & 880 S°&0$ SFlfiZ) d)g}0^ 

&3Zj 6 S)£& <D£q£ 6otftx>.” d&6 dog 6 
e g 

(d^Pddog U°dpd383Sd |3dd3^0 §^0 
^o(a)<| dd]oSodod3 d)§; Spdo. 

dod 8?“°ddoo 83oorp &d^ 
CP 3 dp do S3 <^ do 630 O 83 O £>ddo S<£ 0 
dd33(CPOO CP^3 dcS-Podo 5^0 do do 





©oftd50t5^&>. 8 ud ^$^0 $3°6 o, ©<d£) <d0§ 
fj°£dF\Q c§£<d d©^ 8 d£d>& ©<d£) oggod: ©£g u°dpdd)£) 
'p^o£)odio&). d:&oo£) ©ofodod 8 ^dp^esS 1914S 6 
^olf)g SdDdD^dD. ©db£ sSQ^jSod &)& 3o£> K3o^g 
^cpo<do, ©£o^e§, ©&o$ygd ^6o5°co ©o^©!: 

<2<5^ §°<d $SeP©&> (d>&0o£pd3. Number of Parti- 
tions of an integer ft>6o£) 1917 & - u^dp&esS 

£)6^o£i; 6 £p^o AeS^^oS 8 ^ ©<d£o<d ©^sSp;Sg|b;6&. £)3*p, £pI§p© ©^£oZb;6 
doocod cp&p&esS ^sSdod 8 e^d (c6i^dib;S ©dsao. ©d5o£ ££)£) Sc^^p, 
^>6S£xcp£)§ FJ°&>f\Q c§£<d d©^ 8 tfd)££o£p &oc$tf£) ©db;6 ^Sp^pdo. 

19166 8 ^o(a)S ©dfoSdb Ssp^i&oS 8 £6p&> (&^&o£)o£). 19195 6 ©db;6&) 

v * S 3 Sf t° eo v - 

o^dbeS’ ^p|d^ q^n 0 SdbSbotPdo. ©dfo6 s°£tio$ J^d&o n° sSo&d^spdb. 

diS^ 8 dopoorp £>c3£ ©^do e5ds5%do £© ©di>;6dD ^orrodb^ 8 ddb5P£§) 

^o(dobotDod). ©d^S ©^odi^^ 8 <pdp&>8sS&> t5pd6p£)§ £&j& S3 6 ©, “cSdo 

(tidfrsSofiti dp|) <do&>db 1729 d eDtobod? (d°£x>%)g& efeo, ” ©<u^db. o°Z)§ 
ti&pqption 0 u°&p&&5, “efeb <#0/ ©<3 £Pep &ti§g6dbt5 ©o3. 0 o& tfosge; 

~dofo ds°con° £Z$) ©$ tD<d^ ido^g 
sifi. ” ds d 8 ^^ cp£)£) s^sf 

cS^OcO^n 0 d^oSoPdc^do. AcOd c 3 ^j°^ 3 °c 6 ^ 0 c 6 

?+/=jfc 5 + P 

©?6^ ^PljS'oe!)' 8 ^) 

cp&p&bsS &o$gex>n° <bex>^do. cdod 8 
&>o£> (oS^oo^d A$<d <d&> 8§£)<d 

s^ep&peP o°S$p&>esS 

©o^o^) ©6o tS&g^SS ©odeSo S^do. 

© 

U°£p&>8sS 19196 6 ?pd^ C§^°£)§ SOft SS&), &>&£$ 3oS$#)tfo dDO^raod 8 
&>d£§otPdb. ©db;6 d°&o£);6 £)&d5p©&) Ss 8 ^) §°^)d5pcp6. 1962£ 8 ©db£ 75£ 
83J6^jpJ 6 $pd«d isS^e^o <dd°epa)^&) £)&di© SoDoS. 



5 o^<bdx)<dod 5 cfocb €°^dfee;& u°sfo°&835 t)0& 0 c& 0 d 5 de 7 

<p^ ©oe^cp^db ^ogfo (International Centre for Theoretical Physics, ICTP) 
&o3u£&0Sd <tiojogk&5& g8b Bog 23^bp<p^ (a3 £t3o£)oQ. cD&v£j°$ d£b<&§ 

tiffyotfa ds dbp^db^ (Odb(Sb^;o 0 . 
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33^3&Vd, ©^g°$)3d ^Odu 0 ^ 6 ^ 0 S, 

oDg:3c 6 oSQddo SlSjjfii oSiPcboS ab££Trb^c 6 cQ oSOcbo o5odo5dj°£o£5o. ^3 a)o^d5j°^^ r55 cb. 0 D. 

u°£qS doS spn 0 cD£da° Sdip<bot5e5db. 8 ?> 6 $$ c§'do6 s ^°|fcdS> SSS'Sft^db 
sd^o£g$ fioo&do^ 80 ^ e^d $pd<d «°|&d5j| eadi>; 6 . eadi >;6 &3afr>F\o33 d> 6 du°G 3 
200 dp^°di)o do£S ^$Sl)dg3;6£). 

e$Sbtf;o D &6 6 £) 8db£)o°25e) didd £3 1888 ££os)do 73 a3£)oa°db. 

®<3fo3 <do^ E^Sd^joSo, d$«d tftf&eo. S&j&So &>oS &.S). CPdoSd: ea^ 6 s°o 
^5°co 0 o&> bp 6336 s &oc^£). <do[& &>o£) 3of\&o eaoS ea&d dpcr 3 eacdo^do 

&old&>o£)o£) - <dd33P<d 5 D oo6 s eacdo;6 &£) &d sSS^tfeo dpc3° S^d:. 

<sad±>^5 S°0 Sc^gyg^o £^$256go6 s ssdftoft. ea 6^6^ £dipd)0£D$ e^ds^do 
12 (b^3dfo&6^ ^>0 S^do. 19026 s S$3(p o &6 6 £) (jb^c2&) 

d^^od 6 Su°d3. 19046 s 
a). < 3 . 6 s 3 oDd 5 ^ ^ 03:6 s 
383, aT®£ s^otf 6 ' 
sDorp^o 3Ss°3^ ?iool5o 
d3^do. 19076 s 3o.3.3ti°3n 

cL eo 

(S^odS^ 6 sfcocpd:. eacdo^ 33^ 

£&u°s°6o 3^ 33d3?p& a°Q 

&3o3. &6&n° ©qygSS&co ead33£&), 

“&S$)£ oDsuOfr 0 £3 e£<drf$d t3o£)£ 
sp&Sjo 0 ?” qd3 (&*3}oi5s3 D &. dsp^o £5&>^ 

3x>h33 3 &sj° 3 ~3i$&)$)o &3o ScS-^odo 
^g^So^o&n 0 eacdo^do %£F)do. 5°S 

O°o5o<^ (tDc 6 ^) &lpS5oj6 ^ 0 ^ 03.0 
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^^©g&p©^ ©dgg 6 ^©© ©olp 0 ©^© ©©6" ©g© ^©ocpgo. ©©©o ^ggS-g 06^ 
tiocio 0 3 ©©o&>g: u 0 ©}© £ 3 di>©g: ©os°oo g^e^oon 0 6 ^&. 

^©g^^o^ 6 So.©. ^6 3©© ©g^p© u 0 ©:© So S^go? ea S 6 ^^ ©eg© 
^^S^es^oSS sj°Q§ g°© ©©s^eo S$p$6§d &oS©. g^gePd 6 © &d£ ©^©o^ 6 
©©6" ©Bqo&ot Sggo ©d©© 8 S3c©o©g: 55 So°go g©©gc5&). 

OJ O 

ea6g 36©©)$ i cjF&g^^o ©$ &£^e|)c| u 0 ©:©^ SSp^o <gg3©i 
eacgo© g© l©diprpo©> sio^S^ 6 © ^s^Dg [©d^fWo^ 6 g^goftoEpgi e^g g$©o 
[©5°go, sio$g BQf\ S©x)gn° 6 s as^SS 6 S3(©o©g: “©eg© *s D ^ (sfej^Sg $pgSc©o 



/^ &dtfoc5 ^©^©^oeprf, ©c^p^o ^bSctfoSS 6 


gp’^gjo©. a>g©°g a^o^^e; siod5J ©^)©©p^, 13 


cp©j©" dj°<5°do. &3o ©d? ©o©>^ 


^p' &^Q^od5j°^o. ©© ©^)g ©jcgjo/T ©^g^cD 

,p/ y' 

{ l / ' ©o;©d5 ( d D 6 e^©gjo©6© ©p©g©p©j <S9©b ©cpj©)© 

// 

| | | ©o/Wod* "cpgp/ (5 ©<3 ©©do?" <sp©j «©°d; Ht°U7>&)! 


©o£oo” (Indian Association for the Cultivation of Science, IACS) ^>3 ^6d 

Co 

g©©o©o£>. sad©© g©3 [6 pS>©oo© ©pg ©o$3 80©©g©g 3gogo^g© eso&pgo. 
3Pg© ©eg© <3°^©^ ^^©'’oSo&gOT©? 3 cp©© ©sSqSo 0 ^ ©u^ 5 ©ol& 

£9ox>© Sf^polgep^ ©u^g ©p©o£3°g:. 0 *)©d ©o$o ©g^ 0 © u°So© sig^S [©dlpg^o^ 6 
©© 31b£pgo. g^gd^ s3c©o© fi 0 ©) J0°e8g& g©ft© ©l0°o©> u°c©ogo eagoEpospgo. 
si© ©^)ssoo ©)|l© ©g&pcpaa. 

191 76 s g^gqj ©^©c7god5b2& ©©-t?°©p>5 ©5 es©^© Sco^)6 u 0 ©:©© 
^©g^lSo^ 6 0°gg^P© g^SH ©U°©g 69©^©0£3 D &. U 0 ©© ©ol^S^g ©>©C0 3&OCP 
©Sc&pocd. es©p $)gj) ©$gog ©£© 3 ©j <g©go ©dgod (obQs^ob© 00^ 
^©^ftoSo&gb ©coo©© ©rpgo. 

19216 s 8og ©©p3€°©g © 6 a3gdS§o©& cpSg© ©S^o© ©sj5i ^©g^^o^ 6 
©o^ 6 ©oo$g©© £3 ©Sx>l© [©cgpseo uj°Q &©oft. ©Sx>l©©) Ssgofb 

£3c©o©©> ©s^g ©6©oft. ©Sx>l©o Ssgofbd 6 So©© &oft? ©Sx>l©o S© eas 0 ^©^ 

1©©$©^0C3°? &©g 33 Sg^° ^graSo: oc3°? S$g, ©cpg^gg&pog &©^ ©O&O^O 

&©g s°gra©: 6o£°©)© ^c©©© ^©o© S 6 ^ (©<©P£$)g:e£ 1 ds°&>, ©oft 6 £3©©o©rp, 
u°©g g© g°g$ '©^&>&)&§ 6 [©c^prpoD 3© ©©g ©pggS^o^ 6 s°o© ©©^©p"© 
©lf5°©^ CP-^gD. 

9°g^ 3^©g &Qft ©©)© ggDSP^ ^3 ©©dSo©) ^^orp ©O^g©^ 3d©©°rp6. 
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s°o$ §0 sspo03 00^ 6s°o [0^po cpjp [00°0o 50 £P$ 00ePe303 ^ocpdb. 
000§ 19286 6 Su5 0o03 (monochromatic) 5°o$ 5^03 (e6^o cpjp [00000 
5000^03; s°o$ s°^o6p, [00 0CPtPe33 0S0 s°o$0 00s$e330°c030 $g&00o£P0o. 
83053$ § 0£h0 s°o0 55 00036 s 6oQ; 03po s°o0 83$ cp0 £§ 5cp 
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£3(03003 &z$£ 0)00^0o e3Epo0o0. [00o0£P^0 00'§ s $0o $o0 $0 [0$p0o 0o<§ 6 
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1947 a^S 280 790 0&> 0:d$o£)0 ^pd&cdo dcspod 0eP030rog0 
0.0. ^^e^a^d: 0o0o 0 £P&ooO^o£P0"i &o£>. 
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esodcpoo 6d^ dd^e^od 6 600 [deso: <dd6n° &dd6, ddddd) 

d^fepdi ^pdo dd: ^>6 ^doujgd^ sfcoc§o6do stS ^Sgn 0 doo&od. s°S sic§ 
§°odd:o£) (deg^cooD dd: ^o^epodo Ho66^o° S&od. ldddn°o£)d ^pdScdo 
€°|c§3d CPU ^d 6 (DoS 6 d&gdoig 6 ^°OqI)d £>ddpd<dod: QD§fiZbOZ5°ti). 

[ddod oon°c3'f6 s a b<^u°&®€p ^d 8 1893 es^od: 6d 83d)oo°6. 

V- _o ro * eo © 

do^ eaffej^® d^d 6 £)d^ §u°£3° §°6g d<Sla°6>. ^O^diT 
66l £Pd, 6dodoc>o do£g ^)&do do S3cdod6 “^$0^5”, 
esoS 66doDo doo esd Ido H)6 p 6. 

o eo 

dgdoldbod Id 6&0000. esxdd ©djco 
ddo^)^ o^odd ifi&tio do ^o^o^dd £j°cp 
dado dcpd§ $g.dd <36. s°S usad^ed. 

^dgdeS 6 dd)d esddpddod ^dddoo^od ddax>o6d:^do. 
dptfgSbd d^d^o $od3§ 6pdon° &o<3a. s°s)^ 
da°)oo§ dddn° dcdodo cp<d ddd dddoS^do. 

6-q o 

5°S 6 CP<d dPG° ^odod 6)CP£PCPodo 

dpdorp e5&. 1$3 ^p 5 <dd d°(doo 

ddddo^i c^6J°do — a)d(dj° 
dB&g&^spdb 5°6>! s°S 

cpdd d^dorp fc^dOocpdo. 
19056 s dptfgdod d^d^o^ 6 
qps° ^odod 6 dx>d$ d^dod 6 
d0€Pdo. dd^pd 
s^eSab^ d^d-^o^ 6 Su°6. 
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l&63§spdo dadc^dy i>e)o{5cpd§ a>0o{5o” qd^ dp^dy 

eadooa)o£Pda. ep5 ddd storpdd dpdoy dddad ^prpoarp d£s3o£Pda. dOd°o;p 
iPofyo siodada s^dsadad 3d^da. s°S ^3 3oda ^prpop ^poda^oa, daadooa 
ea&dorp &dy ^oePod^dofi 6 ^pO dacdaad i^6ailogao£). s3orp& spScda^pdaoa 
Sddocpda. [a)£3I} dg©c5d s°d£depd°d^ d°d^ddo dea, cdoad ;Sa$a;p5d d°d-Po 
daod sa^pdgdoipda. ©d^sS^&p stod 6 d^d^o eacdodda ^ds^ddadyaft. 191 IS 6 
SlO&a&^Scda^ daaftodadad d^dePd^ (jbd£&) dsp-pod 6 ^d 6 Su°da. 

esd^d Sacdadda S>qp ^)0 ddPSPdo O$odo£). ^ 0 [d^P§ d 6 ^ eacdad dd°d<P£6, 
daqpStdo(d d 6 ^ eacdod sa^dcdod, d.d.dadsod 6 ^ eacdod fc^DOdoS. dofi 6 (dd&do&d 
d5 §§.&. d 6 ^, ob.oD. (5 eacdodda dada^oa. “<s°^o Sd &oddoda, &p>ago 
&odc5da” eady^pO dcpodo d 0 ^ Sad dddd daa[d ^dod. 1913d 6 d.dd.d. ^p6 
S-pda. 19156 s do.dd.d.d 6 d^deP d^dcp^ocdaod 6 3odd d^dod 6 d^d 6 
^Sdaocdp^da. eacdod da[dodd d^o(d^5 d®5§ daod$ djjdo oEpodod. 

d^d d^de^d 6 d°Oqaad S&o^oa, ladOdo ddadoSp^oaa. dd§°^ ;pdadp(d^) 
eacpcdpdd ^dySodada &sdoeP ]b§d&ad SOft togdtd) 3tj)5PdD. dto^&ocSfrgd 
d^d 6 eaoddp ^dadacS "g^p^) d&^ d6d <Pcdpod eadada;pyda. s°S <P88§cda 
s°d^lddpo do eaddd dspd S^da. 19186 s eacdod o°qro°E8 u^cfod tod^dpcpda. 


eadoddo d^old^p? d^ad 6 d°6aa eacdod ^ddsp d^dcp^ocdaod^ c^Sd^ 0 ^ 
d^pdod 6 Su°da. d$d ^°|d^& n° 'Sdra d°odd d^da (dd3pd ^Sd^^^eadrpd^d 

^do^cpdd ddacdao d£3o£). 



^ a 

aodoefod^ d^tad^ dcpo<do, 
s^o&o ^osOf^ d^do 
eaddpspaaa. 19176 s eacdad dd 

<A 

3oad£3 ^^acdo d[ePdy “On 
Maxwell's Stresses, Con- 
cerning The Electro-mag- 
netic Theory of Radiation” 
ead^ cpdd “Philosophical 
Magazine’^ LddoOo^pdo. 
19196 s d^deP dd^dcpgeacdoo 
dao£) eacdodda S.d^a.d. d&p 

eo 
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bobod 6 eacbob bjl; 3bb£) Zfeoft. “t°6 ^(s^’d 6 18146 s ea^b 

bo ftbob: 18596 s §cp]5 & fi&eo bd°dk£>b bopos^ob 

bpS^cbob bbpbo£pbo. #p£^C$ bbab^cpbS boDoc§ ipScboob bpbq gbd 6 b£fb6pbo! 
j^bofib T^^Sofob bo 5 °o$, bob ft<boo b^bbodSp^ooo. s°S £3 ft«bo bogg bobb: 
<§0bb b3Pos°o boqg bo&5 bo^ b&gbrp 6o&. cpbig 6 £3 bobo bd£o°b§ 
bDboxgoft. b^b 8 &b§ bbbt^bo {^^ 0 ^ 6 . 80 b ^Pdfo^ba Sbbby& ^p£ 3 
bo|5°b: S&b& #;p&b ^olbs^oo rpbp, bDSP<b)b 1x£P^ bo|5°b:rpb3 bpbe 0 ox>. 
£3 [bbpb^ “eacbpSbbss>” eao6pbo. %>$b S&bo bbb (^cbpSbbra’ eab^ bcpo 0 °b^ 
b^b 8 bpb°o£)o£) cpb eaqpborp eas 0 ^ e°bo bbbospbi b^b 8 “eacbpSbbssi 

b&bbra” ^b 6 ^ d°$b < 3 ^ Sb^bxj&b bb&boft. &bb 80 b baoxpox>rp laS^bsStfr). 
£3 b&>bbra o^ 6 bb^od 6 &b^ ea^b b3Pos°o eacbpSbbsa b'bob: btpdobbbg. 

b^b) dbpb^) baobab) ea6b b^dbo o£)o£)o£). esb^&d 6 eadbbb) sab|b, 
bPb^ bo£3 (oS^oo^d ^^8goo bS-pbo. b^b) ^dbeP b^bcp^odbod 6 gu° cjFSb 
«°|b gK^bSrp ea&xi 6 !}. sSx>gp6 boo£) eab^bo o$o£)o£). 19236 s ^b 8 3Pb<bc5<Pb§ 
&Qft biPjtfo. £6SJ°<$ eao^BPd) 
b^bcpgocbaod 6 15 bob^tpoa bb 
S^ba. 

34 3ab^ bdbbad 6 , 19276 s 
^b 8 u°d5ad b°|a^ qadVp b^bcbp^ba. 
easso s?°$b 'p^aod 6 ead5o^6 d^orp 
•S^oepba. esdSb^gpeS bpb^d^b $gspo 8ao°b^ bboaaoSobaba &bd3pftoS 
b°d &u°§ - ^b 8 bp^o bs bobod 6 eadbb b^cbpb^ babaSbp &o6aao&. 


^b 8 “eacpo ^Sabd 6 ^” ^ibe^oa s°ba. 

o U° sf- 

b^bpb^ [beso bbob^obo 
bObgboSobaba eadaab baaoba§°£P)ba. 
(o 3 s 8 o& <p|xba sp^ 0 ^ eao&obcpbb 
eacbab eab^&b (^p°b£<bb£P)ba. 
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cdapd^a), ea^a65 D ea6 s S^dorp &d£$oSodada 19366 s £d5a^&d5p^da. 

■$)6^, |p^aSsa5, ^5 tfe>;6 ^aO^d^eaa easaaeposao dd5p8d cpOS^ooa. 

earaaddS ^od [oadlp&jpeada 6£d3pfto€Pea£) eadaa£ rtSn° j6s5p^&. 19406 s 6p6po 
&> o£) ea§)o£)£ 60,000 dp^cdaea S&d 6 eadaa£ dG£c5do6 s easaa ^ad^d^eada Z3°o& 
£05°da. 3[oPP ^cdaod 6 ead5a£ easaa ^T&d Kaoc3£) d^aocpda. (cp£) 1ada£) 
dda^pd eassocjF&d £>OrSn° £pu^da. ) £)ep;6 1bos5°o£)od6p£)§ £dj£;6 

3Pd§cda Kao&d dpcp ead5a;6 &o£Peadaeaarp SdSa^daocdp^da. dS^Kao ead5a^ eaeaad) 
cSdaOCP ld£DO£Pda. 

S^deP spdSadg Sdlpssd S$u^)§ 19526 s d 0 ^ 8 ^gSao&a &$cg£)rp <d^ddfcgda. 
<sad6o^6 u°8sid5peaa ^g|b;6 ^p&a&d £gd)do &oc$£), ^od^eP^ dSdp^ad 
eadaad Ipda^pftrp dpu°da. $pd§cda ^od&$P£Pea$ eadaad sS^QcSSocpda. “«°|&o, 
ea^ d(8dda eaS2^6oa, doddp°eaa cp£)§ doS°ddaeaarp &ogda. 
si dd Saqp^ea dp&dmS &ZJ 6 dpcp dad c§d eadd ddad^oda [dspC’s 0 ddd 
S>co Sdaodd ddp^da. d^deadad SorpdS 6 dddeaa d^|p£)d |)$^^ead5ad dp€°da. 
dddead d^pdoSodada dd 6 s d5aea d#s°eada eadaeaa Scdpead dpdoipda. &d 
$Sdorp cpdpdS spf) eadd^dodod, dddead dcdaol$oSodada dd^_ 

eadddaeao ddaodod. 

eo © 

3 p 6 <^c 3 '£o 6 s £) dd$ ^o 0 ° 6 ^ ©^^xSSborp J)^s^6o^6a deaadddao eacdadda 
deadddddod. Sd36^ 6 s d°eada dddSodada s<g6odda dodgdesea dda^d du^&o 
S^da. s°S ^gfrdadad dd^ ddd°ePea dea ead ^pdrp d$eao 5°^da. ^pddcS^d^ 
3Pd[° ld°$dddd ^dsd£d|ddo£Pod d£3rp dda£6 spg^ d^d 8 e^dda. 
ep^cda dspd ^id eas*d£o§ d^d 8 

sp- ^ 

dpddd. dspd '^ d |^ ) , i^d^jpdad dd^ d^P 
§ D ^)6 r 6 s ^) dd 6 ^ ddadSeada <sad5a^6 ea^dd 
dslpocpda. 1944 daod 1946 ddda eacdad 
Sorpe? cpcdae? eadcdp£3§ dod§ ([dda<d 
ea^acdp^i dod) ea££gda $n° ^^da. 

6(5®^6®^ ^^jado 

ead^darp 1956 |a|sa^© 16^5 dpeaea^^oaa 
daoS^dao^ 6 ^od£§o£Pdo. gd^o, 

^adaadea 6J6^5 p 6§ daeao, ladddo eada5°££) 

eo ol c 

eacda^ ^(PdPeaa, SesdSpeaa ^)dp^ao€Poaa. 
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Sdod 6 o^o^ 6 sSdoS €°p5e^co fi°& €°p5e^o S°dd 6o&o£>. 

^ Sf ol’ oJ sf 

0S.0S. d 6 ^ fi°Sh ^ids^od 6 addo. saSfcS^ 6 d0^> eadi>;6 ‘dPdSV &pd) 

oj ^-2 Sf- gj (J W$< 

dc3°u°o&) d£fd6pdo. &£3§ eacdo;6 t}& H)&)do ead6oJ6 f?£v^0§ e5°u°;rao. 

cp eo eo oJ 6- 

1894 1& ^o(d5KP§ d 6 ^ g^d^d 6 e^ospdb. eacft>;6 

dei^d 6 e9§°oSo^. 6So^^5 §°& 5°oo5>&o ^d^od 6 ^ d 6 ^ 

dpcp dcodd^ d&^&^do. dd^d dl|jS jb°o&> s^d^od ds^db. 0d£>£DeS d&duood 6 
8o^ dd^do dd^_ d^oon 0 sSQ^do d&fp^odbd: ©d^d eaqrgddDdJS &1bold5 s)^ 
dd^ &p£3§ &p£d dd dpd^co si£F)di 

sio&S^fidbfiS’ <Do(J 3^) d&dd 8 &^&£^d, 
gg^od 6 &pdo. sid^d 
eacdoddo Z§oqp^dd (oS^)o £5o^ c5, d5 
asd&'f tSo^d 6 ^ s5o$3 s°db fbdo^GOT 
o^o-E^do. di^<5 doS 6 d0dd^pdo. 

100% da °do^( 

o^ocpoco. 1913d 6 d.dd.d. d&p 

eo 

SdodbEO^ft, ^)6^ e^d^d 6 [d$di)eOT 
00£3°6. do.d^.d d&dd 6 92% dp&ge 
sfcod Os°do d&ospdi -da do£b 

c eiej 

dodo^od^dp eacdod dd*^-- 
Sct§ 6 ^>$3^5 ^d 6 dodd 
d^dod 6 00£P&>. dcygd ddd 6 
&odm3 1914d 6 8ud 
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dp<dodo- S53°s5°sS)oxgoa. 19166 s 6^ S^StogodSb dsp^e^ 

6d)d5n° i5u°db. c^Sd^ 0 ^ £)qpdo6 s &Spddog;6 S)$d£ 5°5 ^ D ^ 8 ^ 6 ^cdo^d: lig^p^pdd 

60S&. $ddp dpcp d$<do6 s 6do£b6, &o&on° ipo&^°^ 

^o^SoiPd:. 

19186 s ood^S “Philosophical Magazine’^ &6 <§°0 diO'g 6 #^ £(fp£)y 
“The Influence of the Finite Volume of Molecules on the Equation of State” 
loS&OoiPd:. <d&ap<d eadi)^ u°^J6 3o£b di^o: d$<d «°gW)§ 3o&;6£). 

0ej)5 sdS|S du)ou)J6 “Theory of General Relativity”^) &6p ^p^&oS 
s3odo6 s § d©^ e9&>££)0€Pdo. ^)dS5, ^t&draddex) &£)§ ©e£go<ddo He^do. 

s°S saSfcS 6cpdon° 8o^ jd^&oS 6 £P6d£>§ £9&>dol!) st£P]do. 

19216 s qps°6 s 8od §°<d S^ScTgod&o 3od°e|) cp£) Su^^p&co 
£&do6£ ^pSS $cdo&>o£Po£) SdSrp ©S^ocptiD. ©d^d ^do'jp £6rp 
^d^oco^ 6^5 cDo^ 6 ^eP^POfi 6 ££) S^do. Sg^p dO^pdorp Scdpo&d:^ eacdod, 
dp§) ^o§ d°£)y ^cpospodo d°$o£)d £)qpdo ^o^oj 3otfe5&. “Planck's 
Law and Light Quantum Hypothesis” ©6geS|b;6 £(do6 s £>$)o]b$ 

oDCJPc6o ^rOO £)§} 



S dilps 0 cp£)£) $£b6odcp£)§ ^>do ^d^dDo^ 6 19246 s ^S$oo 30 
ddk&dy 6^ [&^8rpo£);6 esegS a3S|Sd> spg^pgSod sSo&o&rp d&£6pax>&p 
<dd d)[fp^ dio^do. <*>£) cDo^ 6 dd^&Ofi 6 sdS|S ^cdoorp cp£)£) esd^Q ^pdi6 s § 
e9&>ddo£), esd^i ^^cdo ^S(J^d “Zeitschriftfur Physik”& (oS^OodS S^db. stoddoS 
fi°&) fPddo S dfod cjFSd SdoDotooft? 

&6d6 &&>§} d^g 6 s°sp&>o Sds 0 ^!^ (o^&rpoiDd ^-soSfcS deposed: 

o ej e/ oj ^ v * q eo 
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Three Generations 
of Matter (Fermions) 


cp 0 

eo 

&<de9S30 dCPCPQ^O 

CP 

(£9SSO$)e9&>) d 6 ^ 1 > 6 &) 

d^Sr^) £> 2 ) ^DO^^fPdo. 

dorfeP &29S9ESO 29 CP CP 

Q 

sp&prp zJi ^docdood 6 80^ 

ssd 6 

fbo^dpS fbrao 6 o&. £9$ 

<dd9)d £§ && ftSd 6 d 6 ^ 

a — o cx cp cv 

8odcp2)§ 6 8ud$ d99C5rp Sdy5 

O oJ 

§^$ 2 ) d2929do^a99; & 2 ) 2 § 

d^-SiSfcS ^99(3 £906Pd9. 
eo o 

©ifed: 1924d 6 d 6 ^, 

eo ’ 

©C^c3SdJ 6 cdp[<d§ cd9pd2$) 
dSPdi9. Sod j 6 oSS^)do gfcSjd 6 d&C>d9. 69^ §°0^5°O0 $5&rPO£);6 S)^o dp ^8 
[ddSpfWod 6 252) S^°db. ssd^Qd 6 dpcp Sod 23 od&)doc >699 sdS|S 

5°d9ocp 35 d96g5, Sod^ 2^5, Ss^rpoPi c> 0 , |p295s 95 do£3 $<dd (oS^do^d ^|&&3o&> 
dS-pdo. S3 s^ood 6 [2925ot5 2 )sp25 < p^ 2 )§ d 6 S <pssqp 2 )ep &oS&. ddSd 6 
2§d^d92g£)OeP e3cdo29§ qps 0 ^ 6 &29d3pd25c3o£). qps 0 ^ 6 [25d3pd ^Pdipgco Sdjdu), 
2 p£ 32) Scp^&a) 625d3pftoSep [S 6 ^)oIpo£P&. 3.3. d^S dodi 29S'§ 6 d)d9G9 
&2) 2:69 esdQ^fcoc sfrgda. 3.3. d^S (anisotropies) &>£> 

dori 6 2)e9od25 256'§ 6 #29Q9 cpep 25[ePe9&> [dt&Oocpdo. 

qps 0 ^ d&525 s°oo d 6 ^ d^&d 6 23o<^2;ddd929£). s° 2 ) do«d $odpco 

<dd«d<do escdo^d: 2 )cp<p 2 )^ de 9 d^ 5 o&. cS^ 2)$S325 <ddcp<d ^d5oJ6 g^deP 
d^dcp^oc&od 6 go 0 &cp 2^ fc^dOocpd:. 1950o sS^gd 6 (^9235 5.d.do. &<p§ 
Epdgl^sfc&D ^ddsp sS€3^)db. cpdo d^S 6 ^600 So^ ^dod 6 [dc^E§&cp^d9. d^5 
^oodofekod 6 (SsSSS 6 d°699 dpdQCP^do. <D&goS tfdco 3d^ 6 oa:^2j)^i, ^ord&oG) 
S)cP£&o 2 b da9o&> d§£o&d9CP}d9. $d9d9rp 3 cp ^> 2 ) <Su°§ ^d^orp e9&rpd9. 
<d£d£ ^Sd 6 d^5 “^:o d^5 dspos°e92) 26sSxg€5°o,” ^> 2 ) 23^pqp^2)9£P]d9. “d 6 ^ 
dcpos^od 6 25cpcpe99 d: 2 )odpdepoa 9 ,” ^> 2 ) ckp§ <d25 ^pd^d: ddOocpdo. 

S3 EfedJj 250'§ € d)25e9d9 2)$oe99 <*>!) ^d^pSn 0 ^o^2). ^cp2pdra§, d 6 ^, si^d 


mass-* 

| charge-* 
spin-* 
name-*! 


<0 

D 

a 


u 


up 


4.8 MeV 

l- 1 ^ , 

y 2 

down 


d 


0 V 

‘/2 v e 

electron 

neutrino 


0.511 MeV 

1 P 

V 2 O 

electron 


% r 

V 2 Lr 

charm 


Q 

v 2 O 

strange 


0 V 

v, v I 


105.7 MeV 

1 |i 

muon 


171.2 GeV 
% 
v 2 

top 


t 


4.2 GeV 

-VS 
v 2 

bottom 


b 


: 15.5 MeV 


0 V 

y 2 Vx 


tau 

neutrino 


1.777 GeV 

V2 T 

tau 


; y 

photon 


g 

gluon 


91,2 GeV Q | 

: z 

weak 

force 


rw 

weak 

force 


o 

CO 
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[sfclj30d§ 0o0e£p>0§ 6 j °. 2,500/- s^spA. 6900300^63 § g^deP S^Scygod&o 
3P0<d c§'do6 s i3 030og0, [§d5p4o030 00 '§ s #^p 0o0n° 1300yd n° o0o0. 0<&>o 
63030 6^0°o, 0&g0o ^0O£PO33. 

0§y5 l§06^ln°|)§ 00'§ s #06^ 6^ ^dipri^o 69&g0^030£>n° 00000. 
1945 0oo0 1948 00& 6ad00 ^pd^cdo cj3°0d ^|08go 0o$o°0§ ^dig&oon 0 &^03. 
19546 s 6ad530& 00^ 0 $cp0e§’ 00303 o$o0o0. 19586 s o^ddb^ 0°|365 oo 0S 
q^n 0 0^dd5pg03. 6% 000 03333g030 «°|fcd& 00€ s $0 “Unified Field Theory” 
00£SP03°0§ 0o83o&o0o0. st£> 003gd 69dfo0°£O<d ^03003, ^03003 

do0C3°0§ (o5c3i)0yo0oG). s°S $0)63 § 03 JoScSSd^o 0$oo 5°6503. 

19566 s 6^ (&>Q8$t&5n o "3300^0 fftSy) 00£8£Pd&§ 00 t^^oSn 0 
0c&03&od5pg&. 6So[d5^°5 epftpS 8g05°do £s 0o0 00)63 4 000 6o6o3o0. 
€°|^o, eap°g0^^o 03#g; 0^0030 &°&y £3&)0d030 000odo 03#g S>oo doo33d 
^&o£3°o0y£3 0o0 ^cS-do 06o 6^0 ^^5^od5pgdo. 6ac030 ^0° 0^00 69000^ 
dS^s^cfeo 0 S0o0. s°S 0g00 6 u°o6 s 6ad00 690<d 00odooo s°do. 6ad00 

S0£30 0o0^5eqo& S[0 0g0cS^ 003do33goS). 6900300 6ad00 19596 s 
0^0cpgod5p0§ $00 0£3^d). 

^0 0g£P0o 8s63o03o0. d$$o6 s 69$go$ S3<£°0 69033^ ^0oo 25 0[§5 D o0o 
0p^S) I0030o£3°do. 6ad530&> 690y don°o6 s ^Sesgo £o0. d^c^d^^o, $3083 
€°|cn 30, 8§0€°|0O, 0O)$d €°|cn 30, $$^0, ^)U D 003‘S D |^O, d£co, 0°0°<dgo, 8^00 
0o63 0£)0ydon o o6 s 6acdo0 00i5^°d3. 6acdo0d3 3P0g 0oft$03o65 03^0. “0£>£”03 
008 s g^rago^ 6 ^ocooS^do. 0030 rft$ 0^^300 fb0o0 06]oS^°do. 

“0^000C&” 690y$0 £S®S§ e9O§eS03€32d3. 08g0'3 D |0^^S'd?P0o6 S 

(083Q6 6 § &03g^C3°0§ 0O$ S &&)£& 0P0°d3. “83oAd53 083°0 000d” 0°00d3 

v * 00 ^ sr cp 

03^00^03. Son°l)6 S ‘83°S 0 083°S’ 69^ (083° "003^ 0[$d03 ^8 000 (0030O00°0O0. 

qj-o tJ ST Sf '-Q_cJ v - cp'" 

0J°^)8iP06 S ^ £0^000 ^^cdo 

ea6 s 00oo 0°$g00e3 D d6o0 ead530 
003^do. ead530 0g0^§, 

^903030 e5&oc°^ 00gg^° ead53003 
do0°03]. t3 c y0 D ^3O§ S ^0630 ^083(S 
830"o3 0O?P0£30 003d5p^ 0)^° 

S00633n° ead00 ?p0o0^03. 
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“upu 83°&c&) (ojdfrrf&oco £>6j& &oc$£) s°£Z) 

” - &£&5o°£ 
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eadjxddjxdp ddpeodo 
S^pScpdo - §°^°& dpd§, 0d3£drp ^cdo 
tid'iftftiOQ s^So tdcpdd. s^S [ddoOfP 

8§6Pd6P0§ 83^303 ^de30 3CPdP^O&) CP^U 0 
ddoeod3 dd30oScpd3. eadyddytfb cp£30 

d&03d3CPy CP^S d^SfPSPdy d£>40oSod3d3 
s*0d dod_orp &odcp>0y d^cSfi cp630 
SSa^53°d3. S)3 a^S 6 <*>dy S30dg. &6 du°d 

dodU^cQd, oDdd oP^obd <^)dd "obdd, i^3d6303 

(Do^rpcS 6 cSfttf’tfo tJp^odod eacdod 
dd3<T^do. dosscPef^d d5 [il^odod 6 
^Soofi 8 dd3eo|3 dp cp eacdod S'Sdorp dalodoo esOs^do. 

ipdcPspS, ^dd^S, §°0]S, ^epSt dpdd d^dd (3^5°), d£, 

3 odp 5 , ffzs°, d§£§ 3 , $P 6 pS, e 9 d 3 £Pd^ IPS'! ddpOa) Sacd 3 d 69 $gcdbdo S< 3 °d 3 . 
S5d30<^ £ doo 83° do 03 73a)6cdpd3 dd0 3^ePC dod 0dp^3O£Pdo. eacdod ddu^odo 

W. Q— 

deod^dp dod 6 dddorp u°d 6o&pdo. dd 8pd ddo3CP(dipd\ ea&ndorp d^o^od 6 
SdOo£pd3. 1941S 6 eacdod u°dd 3o3dd3 ^ddo “^pddSd ddoo ^)ddo” (The 



Book of Indian Birds), ddcpd d£ ld°od d&o>, $pdd dd^d [dcSd d&o>, ^d^ 
[d°od dd0O3, d§£0 [d°od dd0O3 ^ds°odo d0O£Pdo. 0ddd3 Sgd°dd3)d 10 
do^)6po3 dSftd “^pdd, d^dd^d cS^o d&o ^3)ddo”d3 ddocpdo. eacdod ea^O 

Q w. —o 

^ddo, “dpd3j d°dpocdpo d&od3 Ijdd&jd” 1977^ id&OdZdod. 1980^ 
w l3tSj)d dddo” (The Fall of a Sparrow) ead^$d 3 dd3^on° u°€ D d3. d&o 
^0di0, dopydgpd ^cpddra dgdd d& 6dyeadrpd°d eacdoddo du^ddes doddpd3 
^d^aPoSoft. eacdod dodsdo^ id&^d eaddpdZkd ^cpddra d^dd eaocod “dd)83 

v - oJ ro O— s) Cp 'OCD 

^cd3” (Silent Valley), cpesd^d^d “35dH^p5 d&o 0$dfrdssgo”od3 djdo£Pd3. 
depd €°|dO§, du^ddso ddrad3 eacdod ^pOrp ^o§dd3cdpgd3. 200 doddypo 
d6Ld d©ftd “epos) d°d6 &~b6” ®3Ssp 535) §°d^d6pd§ eaad dd6cd3o 
^dodp do^^ 3[d^§ d^cdoorp ^ddo (^^do. 

iddodo^ 6 sd^d d©ad 12 ^pddSdo 8od^3. eao33dd a )^i 

CP0 333d^O, 830d3^)O foQoZ) 0d^d3 3d dddo3 e5s&. 333$3^ CP8^0§ [dd^S d5[d 
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£&) ^^oco. ss^poAS { 5(&$6 S°otfo 

S^i6db^S 83o^o^^°o S&6 6 u°&&^&>. l£>$3p£o<do£;6 

&&^5 £)^s°&to dofbod 6 &&o £}tp°©& A1bo&)& Sc&Sbot3°&). to <£u°^ 


©oe5° £o°c&> - 8u^ geyjiS - ©o&d£) £3°to ^o§d0ot5£o c2o&>&? £s Eg&^o^ 6 
[d&on 0 d:docDgo£). 

sSgsS^ooo S^o [SSli (o 3 ^b^o ^pd^cS'd ^dgco, 80eto)o fbQo£) 
^ ©dgc&^o, ^o$ddrao&> to£3o£). &5 ^p^ 5, &og S)&5, £)o&5-gll 

£o£3 &d5odbex> ^pd^S-d to 3S)$ge$;& Stfrfi) Scdo&o^ ^oSSp^)^? 6 £>£)£) S^do. 


CNJUU^o) CJ”^^ ftJoJ v UWUUI. CoOJ^-U(^U 

£dpo&> ©dgdtoo Scdoto ©dto& ©odtoto o£>. S $<dd 4Pd&c&> 

d^os)^^ toS oDt^eiJSon 0 £6d$oto. tooo 8od $o<d 

©&SoeS|b;6 ^||)di> ^O^to to£ too ©to s3.a).J)5. &S&5 <2o (drp^j 6 (to 0 ^ 0 ^^ 0 - 


spcp 50^0 ^ tf 0 tfo ©os°g£)§ rt)doxgo&. $pd& cdo ^>cpo<do $5°do sp&g [o 3 ^ot 5 o 
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OXFORD 
The Illustrated 


SA T T\/T AT T 


/ 



The Fall of a Sparrow 




8u£d°6 S°£)y 3ol&odo&> 6o£), 

sDP&tfdofb &s^s)& ;b&£) S36g&^dD. <&6 [£)&a)osp£)y sJ°£b;6p (<d£ [d°o<d 
^dddra^ 6 siS &£P83 &)o&6) &>£) SoI^d^ Q&g&^cxDoa. cp£) 5°0o§ fb6o^) 
6od<p£)y S°£A &f)o £>& cp£)£) £&£)lb6p&>. TD&dcdpd 6 £3 £§, S°£)y 3oex> 
^ooeDoco^ 6 d:&$)<doo£). cpcp &oSS&p>co escS ^ tibo &b £&)£ sdc&co^ 6 
&6S3&& 0 S$d!^ ~&~a)02)&& 6 lbi)Sd5p& $d5pra&d^£>. tibo ©&§ £&0 £>& 
©Jfcaotfo Sdjd&od 6 oto£o£3 ea^dgo ^&! 

eacft)^ £§£)<d 5°O0^ tibo ®b ^ptfeScS^oS 6 ^ 5°&0CP, (cb&OtSod 6 ^ 

(jbSo&oo, £>&o&) 69d^dS)J6o S)CP£&0& ^^^do^^cdp^do. eacdo^do 
^tf^pco 0$o£PQ3D - Union Medal of the British Ornithologist's Union 
(1967), World Conservation Union Philips Medal (1969), £)#p£& 

(1976), Paul Getty Wildlife Conservation Prize of the WWF (1976). eac£>;6& 

&P& fP6£ CPd^dS’ £)6P0O 0£pO£PO)C>. 
eo eo 

1985^ o°ag;3#& Scdo^&ocdp^do. 

S'g^SS 8 (bo^ 6 S°0O s^cpS, 

e>& 1987^ &6&OSP&. 1990S 6 
^cdooeD^pS^ 6 tibo osb a)db Sotf £§ 

_D W. 

■s^o, (SS^Q tj8[a io(p°S>j_^l:ocpd). 





Salim Ali 
l^aeeu Futehally 

Photographs. Nikhil Devasar 
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r W'A 


§.«DS. 

(1898-1961) 


iCMrH/ +■ ■K^Hy + +Zk n Hxti y + 2 


£6c£> sSdeS^o (^on° eso^pdo) 1898 &^)Osd& 4£ 

8&£dSe) £§££ ^ (TT’&Od 6 83^0£3°&. e3c&;6 

^o^^ood 6 £o&<&>ex>. §°I) £)£§ 

SsOd*^, dtftfd 6 4^025)^5 


i)°&&>o£ 6 gQftoQ. <£p epp^S&ea 
£)&£6on° sogsfioooa 0 £s3°ti ^/<3°£b 

eJ-° t° sr- sr C — 0 °^ 

ti]$on°, &ti§g6on° £>£0 o3sj°&>. &c&>3 
d°u°co £j° <&c3£bd^ 
sv&ocj* %os° s°sj°oZ) eStiti gDf)oi$£. 
qF&g&jtio, $pfiV <6°^o 3u° 
tfd°cti)Z)g&>ltio soz 0 &dZo3 

6ocSfi. s§& oo 


^^od 6 4 &lS)S$)ESg 

es>cS£g5 Jv0^6^)S) ©qrgSS&co 
OEpO^ft). £PO<^ 53°5°^, 
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(o5<zb°n°o&P dd<3od, dbdagodb (tidfrrpco l&Sj&oiS 

sj°6d. ” 

£p&&>o€p 6odn° 8 o^^° 6 eac&dd: es^SbfiS do°ldo rt>6od 53°gdo 
cpcdodod ^drpd). &0&5 6 d°oldd §°odc3°d§ d^cdoorp dcftp&> 
5dd dOdu°d^ &PC3 0 ^doc^bo. S°d^ doddp°o [§<&& dOddo 
“d§°o>S gP^So&d” ©d^dod 6 ddofp^dd <§oodo§°d ^^d^cdpdo. 
$d od^^ eacdod d^do^d dd^ddo zpoQ s °ddg. 

1914 1916 dd& dotfx^d £>d)6dd ds^o^ dd}^&^&. esdoddo 

d3(p°do [§dcdod ds^o^ ddo^ §°dd°fto o°do. es^dS 19186 s esdo^ddo dcrg6n° 
^Fdd «°gfcd§ £>£)&d S&d^do ©odo&jo^do. 

dd^pd ’dotfo dodd^cpoo do[cpdo [§dd5od gs°«°o6 6 d^cdodd'S^ 
S^pSijDdoSn 0 ddS^do. sid^d eaddd ^asd dd:cdoo6 s teg&odo dd]o& 
ddP^dd&S^Pdo. S^dd^^O, dsSdo cfc° d^cSbdd^jc^^ d&odo^S (ddpd^ 
do^do ^d:oc3° dd^oo aadt^do. -da dd^oo dod as^ddsa d^oc^cdooS, d:£codd;>o 

tj zJ a (j 

ds^oo d:o£) dpc 73 dc^dooo SfiS^do d^pdo. 

19206 s S^^cvP^^cD ^ D ©d*S D |^ dO^OcP J3O(C3°c0d d^c^do rb^ddo ^^d). 
s°d d& ^toicdod do <*>£) dipoodod. ddS^&dft dpdo&oS eso&do cjF&d^^dd 
S)e5 asOftodd ^pdodddg. 

«°|fc(5k dd^ddo d& d)c|Sdo esd:d§ 6o^£). 19206 s eaddd § s ^de^6 s d 
dd^dcpgodd ‘S 0 ^ ds ro € D o6 s dSptfcSfrgdo. ^ D Sd'3 D ^o6 s d&oo d°do£Pd esddd 
©d^cS ©q^gd&oon 0 &d^u°doS dd dr§ s°oo do^d&oorp &pdo. &dcdo^s) ddd, 
dfr^ d^do dd^pd eacdod dd &dcdoo eado do&od: d^doc a5cg&. [d^ D o6 s s°od 
£9 eso^)o d^do, dijSo fbOod dO^dco tS^do. ^pcdoo dtPCPo:, djgSs^o 
©c&d^od ©dso&^d fb 6od dpcp ^doipd:. s°S eaddd ead§ ^doo dO^ddo^ 

dOdodo s°e5tfo. 3°aPdgo, 

dodo, dd^^do doaod 
d)ds°OD d&^SPdo. 

1928 ©g^tfotf 6 

eo 

asd^bd do&d (^p'ddS ^0^6" 
d T3 do^5’4e? 

dd^d cp^ocdoo6 s s^otoo 

d 0 S"° d a)0 d ddd fT 0 






$£ygdo. S3 83°(ddrP ©d^gd&^O 3c34g&)^0 P&OCP 8ud £)^ 

^)&dorp dpcp dp^oftocpdo. dgo|S &°od £>6sg£)o, ££3 dod> ©s>gdS3£j6 ^sS^SqD^ 
$£50 o)dbJ6 S3 ^5% $d:6od£5o£P&). S^ornS, dg^S cbod 6 £p&gorp 

cpSS dd^Oospdi 

p&Sd 6 dS^ di^Scdcdo djcpido iodorp £0 ss)£do£)o£). u°doS &pd£$ 
S>dd: esddb 0 ^d (dspe^ s°od So°S$&6o |^p, CP0 Ibcpodd ^^ddraoaPP 1 
^O'^e^dgd ^d^prpo: Sd)6p&>. 19306 s a&o&d s>o£ 5£X)§ pdssig:^ 
‘cp&>S <O^|’0 d&>fi°;6&)o6 s esddb £x>$>gs>(d s^ospdi -da §od €3S)2g r dra6 s dg<|S 
s^[d doOoS <p&>S ^cdoorp t^^^dD. d^S S3 dd>3Pd da 
g^^ftodeSdi esddb ©dSp^od (d)$p£o (sSpT^Ssso), 6§,53°s3°do ($dg6" do£5|0£3), 
$dgd3p0§) ($0 (DojSPSir^ 8od dodo, &<| (SS^PSSoS 6 d)C3°do &>o& 0o|pdj Sdbdod) 
^o8Do5o0^O) don o o6 6 dgl; S^db. 

1928 (S^oadotf 6 Cy^p 
S^0cpgocdoo6 s $°dd 6d5rp 
d^S t5o°&. (oD^Pgd £jFdd «°|&d§d 
^gO^^cf 85^^ S3 
£>3Prp0§ ^dg&e^rp ^oS^pdo. S3 
d°&>dp$ 3P0°£dssp£>§ £>odo^)6£ 
dg^S, cDod 6 6ePg£°orp di£)Sp&>. 

£>d ddo^£ ^dogd 6 , 

[did^cprpo (o5(p0doo^do £)c54 0o[dodb 
8oddo £^^gorp “5o?6o, cpdo” 

Ldo^prpoorp dOo^pdo. 
dcdp^pr^f, ^gpdpr^dd 
^5g£5po ©ctfo^od dcpgo"o: 

S^gdorp ^O^d^co S'pdo. da 
d)0§ PbOo^rp S3di)^d3 dG(p°&) Sdg^cpgocdoo &.<DS& £6 p£ ^^OoSoO. 

19336 s ©&G5 6 08PJ6 3°|d°0§ PssqpSdb^ d^depd: d^S dOft sScf^d. 
$o&cdoS e9&%d§odiS $5 0 dg^d^ ^5 jb&jS 6 E^dd-P^ [£plb&5rp 
dotpoldepd” £>u°£<5 Sd)6pdo. s°od SS^Sp, ©cSk^od §°$do Sd£5 

dg^S diO^d^od) 42£ u°c5k£ ^°|d^ ^6 s ^S oEpodoft. 

1941 fi^oati^ es^S <±b£5o § s 6 : deP6 s 0 £§sSa°Sh do£d £6£)o£). 

Q — 0 cL 



{n °£. tdf &)$£ <9c^£s>o; <5odSf ^5£5dp£a5o^eo 

f 8Dotf^°ex) (3oZ) fiSoo), Z)o§j°3 sj°5 

£< 5 kpe f 80O$FJ°O (t&ggD fiSvo)^ tbO&POCO 
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dcp^dodea, dO^d^^oo: dopddS eads^do [ddojkorp ddaxSod. eaododd 
esodSepS dd^dcp^ocdood 6 [siKddSrp d)c|d &pdo. ead^d cpcp ddocdoo dO^od 
ddcdpolb ddddod u°ddo do [ddiprpoo d:ofo>dcpaD. s°S "dcpodd dodc^dp 
IoSSesdoSS^oSSo d^co, So^sSd d^o dS^ddS dplfpod: ddDfi°ddo£) eacdod 
d)|id ^Oo^pdo. 1946d 6 eacdodd: 30&o§ oEpo£)o&. ^pddcS^dd d^do(do u°dcpd§ 
§°g s°oo dx>ocS eacdodd: §°d 83°Scdo c^Sd^ 0 ^ [dd^pfWod 6 docpo&oorp 

ead^do o£)o£)o£). 

dogo £) ddd 6 , cdpgo eado^od 6 d)^S depd^jd, ^d^Sdd dd'S 6 #^ 
§°d^, S^ScygocSSb [tpo^ ddDdS, earao £8 ddodd, si<dd doo$g»bd (d$b^ dodd^ 
dd S^do. 1954d 6 dd£$pd^ ddo&do, 1957^ di)d£3 d^dpS ^fep^dS 


^dd°£U% ^o&j&^do. 

S^SrtS eSd.dod 6 d^s dd£ dorpd^ do<*3 6d^ dpdd 

dcodOfi 6 83<ddO£Pdo. Sacdoddo dod^<do, (ddo^ d°d°elgO, du^od doft<dd30&5 
©SbeSSod SiSgpS. eacdod odo d&s'g 5. §°e| d$&> dd&ocp ddydp djo^d dode§dd 
8odd°6 do&H d[dpp 53^^S}o£3°db! eacdod 0^5 eaS^pd:, (S^da sadd# dplb^pd:. 

dspd^ldo d&3 S3cd3c6d0c6^ dod'Sel •SSdrp’d^d^ CPd dcP'dd *ddd doel Sod, 

^dgdood 6 dadodarp d^^do. 

ep^cdo c^Sd^ 0 ^ [dd^pfWod dd^oSfodpda cp^do dddod^ 3o£b 3&do 
dd^cdpod s°ol6pd6 ddoaaocpd:. ©d ddadodd d^S ^pdo *3£hd (d'Spdrp 
epgoElbgSd 6 ddaifep^dS £Pd3d §°0d5c& doddfo: Sd^do. ©ododa d^S 
d^^lbo&d: sdC5ood 36g jp&dofi 6 dpcp ddodocgd d°doddd]d dpdotPdo. 
d^d d°odd.§ d)|§ st£> dodg<dodd. 1961 s^d 13d eacdod dod^odddyda $pd£, 
sidd: d^dpdDOD, doodad: dadp^Ofg 6 d°&o dodS 6 dd^d^daoo, sp$ doodo ^d 
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cs°ii S.S6 'SS 6 ^ 16 (SSot56oeP “'SS 6 ^ 66g” S$g§n° 

n° oSoft. &6Srp sSdSp^o S§6)6 Sofi 6 (S^tfo ^6. 

'36 6 dg5 1899S 6 'S5 6 cp [tp^o ^ 6 ss^o£p 6 . Itp 6 o 1)6 

SotfS ^p 0 § €3 sio£3 16 So[£SooSo£). 60 & 6 6 S£g 6 ©£g^)OS SdOSDOCO^S 
(rpo^3£g &p 6 >. 1923^ So.S.S.SS. S&&5 6 ^§ 6 oc 6 rg 6 . 

lo$6°$ 6 dos)ox) S^Scp§oc35do 60 S 1927S 6 c 6 o.&. 

S°ocp 6 . SdSgg^o $orpo <6 

Ssp^tfo. SSSctfcg&o 

eac 6;66 So H^ fiofc. 
^ agtf) Sqpjpo6 
©ggdS i3d^6^6. SotfS 6 
[£ 60 $) S 6 go 6 , 

1931 <25^ 

S^SlSS (siorpodfo) 
£j°oc5°6d. Sodosdo ^ d 6 £.£. 
es 6 S^oo 6 |£)o 

apgtfooeS ' 6 eacptfo^oorp 

Sd66od5j§6. 

3.3. £Pep 

'o^S. 





4,000 la^otSod 6 ^ lb <3 ^bo^l&od 6 &£$. 1,500 £6j° d°ox>, 650 

!de8 ^ood £>cpg&co &o6p&>. es^cftpd 6 S3&>£)£ £>£g& 175 tfoSS&p’o t56^ 
£Sft;6 8 o^ £)cpg &OrS. stc5 ^OrSd 6 £p 0^£ gp'g© n°ou)^ u°s)5 s°S 
gdfcsygQ &>tf es>^£)§ s&tf^gSo o£)o£)o£). 

1940d 6 (tpo<*5 g£g &P€°o§ < 36 6 £g r 5 (<&3 p 8, |fce) apg^Dod 6 rP6£ ^tP&gcorp 
S)c3SbS)D&e}c3S7gdb. 194 IS 6 ^FS 6 ^ £P&c$5p [c&gp® ea&^lpd 6 ^^€°do. Jfoqbod^ 
£cpo ^°6i "&S5 S&p e3c£>;6 l^4&> sS>& 3o&o£). SfooaoBd^ £os)ep 

^pdd 6 ^) g^ld 6 sadi)^ 5 6 s^§ 14-16 tfo&ex> SSS S1b£P&>. &£>3&orp tf&SoSsp&g 
efeocp cb&yS 6 s°S eadi)J6 £)§& Slb^pdo s°&>. S3cft>;6&> ^o^tpScft) rt>6o^s) 
oEpo£)o£), SoPj^orp st£P]^°- &6 £)§<&)0&) £)lS£0o£) t^p^bou)^ 

^oo<|dSooC 5(S3 ^pOd 6 &(&>$ &&£>. ^oS 8 P&p£)§ c3o£b 6s°o Q§^)oj6d 
( ob^OtSod 6 S 3£bg& Sc&g^^tapgd 6 ^! aSe^co S^°6 d. 

4-6 3od^ fft^°sSo s°£cp£)§ 5°6spco 195O0d® ^tf&gffetforp &oS£). 

£)§<&)C0 rOpSoOcP, S& s°d&. <*>&>3;6, s°S 63^d5j6 £SftoS ^3 

£&>£g ^0§°^ £g&)#o 69S5^d^ o£>. ^a £pg^o rp £6ll)oSo&>& 

lS°*)i$§ 'SS 6 ^ sSg§. tf^&cos 0 ^), tf^sS&co £9 qx>;6 ^^p^o 
& x>3P$y S3d£>;6 £04l)o£P&>. ^p£ 3 Scppo, ^Sfe&od 6 s$pdop& ^>£rp£p;6 
S&ifcSS [oScSSb^otPdb. [o5^on° eadbo^ d°qp6ss) fft^od 6 riu^£dfc ft^sSo 
zz°6 &>o£) £o£u°o ©£c&£orp £p6£o ^£>§ &6s38a°&. s&o£o$ 

no o 

f}£Tj(^°o5o cboSOcbgSaO S36dg3o SacboPFcb^oO^ [oOrOP© ^JcnD tD^^d^ [o3oOOt5 

^i&od 6 tfQ^otSdrt d^od 6 3 p6^c5^o S)©S)oS. 



gotitio &XP&I&3 &o£jdoQ. 


o°£do <3dc>dD&Z) &o6jdo&. 






19556 s Co°i i '85 s e5^ 
du^ddd dco^pdi d^ £)§d^ 

?bQo£) ddOospdi qQ s°o 
d6dd} cDosdCj dsjp^S^ &cQo) 

W. 

<^6?dj3cP^do. dcp^dodo 
dco^c^d 6' s d T5 odo 
c6 Q x$ cdo cr° cD (j3 g^d o3 o (6 

d8d<podo dp£PodotPdo. 

&0§ tPeP dpdj)C0 tS^pd) S°S 
£>deX) d^o5 £)§d^ SlSSjfiS^ 

©&£§odoorr> 00£) &o£>. 

19516 s ^e&SfcSp, 19566 s 
^D^j^dp esOdd e9od<pSc£> 
ddp^pe^ dd d|o5 £)§d^ 
d38o0 0dOoiPd3. &d SS&6S 
<pd§ ds dddd 6 did 0§d^ 
dd'oo s^ddod* esdcS 
st6p0c doS s)odo doOod s:od&o£). ^>0^ ds°o dd^ffopod) dd d|d £)§d^ 230 
Sc&dd de^do^do d^ddd sd& ^c&dd. 0fo>do£3 dddd^ dd did 0§d3 

Q Cp ^ ^ 

6dd3pddS ©dpddxjoiS 6 , 06i>do£3 5P636 6 ^ddSpdddd 6 djgprp 0d£d8o£Pdi 
0°dpdgorp esddoS [ddcpdd [dd^oS dd^o d0dd cpii '38 6 tfg r 5& d^ 0§d^, 

CP0 3dd &d^ e36 S dd d£3 &o£°dg. -ds d[oS 0§d^d U°dd d[eP0§ &8d6 S $CP 

IbS^dD, %&<$e;o<d<3J ddd rfddod^, dd^do 3°<0 d£5 £>Jd) dde£o dd; c^d; 
dod)c^d£> s°efeb. cDd)d5d;o6^ .p&dd 8 6^ d<dd;e>d; <3;<d;d; dddep£>J ;p& 
^^cdpco d&dp t$o£<0.” 

1951 8d ro S6 s @)O0 do£o d&d^d t£d^oP6^, du^dcdo daD^o 

dD63P doped dddo 5°^d^0 H)(bCP0§ did 0§d^ Sib 0qpp£h 0(dorP dpdoiPd:. 
ss dd:^pd d8S d3coo &d^ s^d^ sio && dddd s°dd dd^dotpd:. ds dddd 
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366” 5°bsPo esOs^bo. ^b£j^ 0 cbo£ sp 5 (^epS 6 ^ b8 D 3 D o6 6 
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5b5) fb6o£) biSbco ^Od’b:. bb^pb 0 d££ u°§1*)o 5 5b5 
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d°s5d^ dodo^ 6 dsS^do. <ddcp<d (Bo^dS) de^oS 6 dd 3 cdo0d S^pdo^ 6 ^d^n 0 
iSipdo. ddcdo^po So^do do0o£) Sdd ^d^cdoBod dd§ eacdoddo dotcpdo 
B^Bcp^ocdoo doo£) Bod) so£podo<dooo o^ocpoao - d5 BScdoo Bd5o&^sod<odo0, 
ddd 8DoPOdo0. 

S3 

1927^ siorpod^ Bd^d £>dg do^do $36^0 £9<dd§ 

i^oddilo esodSdod. ©d^d dpoBd5 B^Bcp^ocdoo^ 6 (S°. u°so5 u°a)ddd, <D5®5^ 
dd dd S-^do. u°a)ddd (oS^oo^d dd^d dd°cdodd ddocpd 

^oo^ 6 “u^cdo^" d°|D<^”§ ^d^dpoorp ^cdoSodocdp^do, “d 6 ^ 
^d^u°”^0odd^d. ^S°[d docfccdp-dcpdrado §°d dodo 
So cp, dS°cdcpo So^do Socp ©ddpdBpd d^S. S^do. eacdod 
dO^ddodo dOoS)rp dpoBdS B^Bcp^ocdoo 1929£ 6 dBp^.d.d [d^dodd. 
lS°. cpSS^S ^ 6 d0d ddScdocpd^ ^S°ld dd dO^dcp ^Bdod 6 ^dopo^Boddrp 
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dpcp d^dcp^o cdo eacdoddo ©djftodod. Sd^ 6 S°doo dd d°od dO^ddoo 
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Q|^ q JS^gean 0 ^p^do. esdi)J6 ^3ex) 
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0 siPjooD, 8^pd^ P^d5o PopS§ ^qpdra 

1 s&gd <o&j£a ^fipfioa 0^)^)p^6p, 4PdeS pfedi) Spj 6 pg e9Pd&>§ 
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®^ 0OTi&B “SL^L^S”, 
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S)c3°^co &<3fob~b &b^ (J 3 & 3 &) ssOfob eg^is 0 ^ ^bb°f\obbo &bo 

0&>O3 &pcp 1b£6o£P&>. £d>£ Stf&ra 66osp6 &pcp ^d°l£) Scp^o^d d^S&p, 
bvbfibbp £°0§ £>o&)8p6336 s &oS£°&>. $b$b zsdfob bQ^fttz 0 bob$b 3 
$)£^p6fe), 6 [£dipfWo6^ 25 &>o£) 0cP£doo& Ibrp £0 ^bnocizpti). 5 6 s^§ 
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535p^ 6 56€ 8 85e33 5gg€ D ^o6 8 3 ©3y ^^3o^p 356o£3 D oo3 - 


>NTRODUCT\°N 

embryology 

ftNGlOSPERNtS 


p.MahW^t' 
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ea^O do^pd dj)d 
eacdadda ^pdodddg. dalp^d, 
eadd dcpgdaop dDd dodda |arp 
©oeSc^pIojS^ ep^oodo 
dO^dotPda! ea [dcda^o^ 6 ^pda 
ddS dpdsp&ada dadod dOdcpda. 

Ol ro _d O 

eacdad dd^des^ 6 “An illustrated 


Flora of Delhi” ^d^d)ddo <ddfrdaxgo£). ead #0°gpd§ ©arp £3 ^ddo d°dpda£eal 
•Pids^oi ^ddSpriddae^od. 

t° st 1 


19516 s eacdad d>d d<;dpd ^ids^o 
eao^O^Sodo doddo (j>tfos)OtP><do. 

“ 1^_ 65* dp cp^o 6§” ea^ d|&£do £pgp 
doadOoiPda. dcp^&)6^ ddjP'ddd 'dod 0 o£)od 
cpd§ $<D d^dcpgodSb ^fcpdd^ dod cp<p> 

“£> ^dpds 0 ” [ddaOotPda. do# eadddddad 
ddptPdo eaodoS 57g^°co dDft &od6ao do 
da d|0d do# eaddrado dd dpdod. 
dd.d.si.ea5.63. #0d Z5adda &d^ d^d-po 
dcp^daeada ^d^ 0 ^ d°d^ds%ddo£Pda. eaoda6 s 3Pd<dc$'do6 s d eado<ddad daad^o 
daOod da^ddS] 6cpd°des>od dPodadOcpdo. cpcp daod dcp^ddoa ds ^)ddo 
datp^6 ead^od daa^gdad d^rp ^pdd^da. 

dd dadadd d&d5ad dp&Orp^ datp^.6 dpcp e£dtf86 6 daST^^pda. dmdaeaa 

°- &3 oj e) cp 

eacdad d6a eadau°do, £d5a£daoa dSft ^oS^pda. eacdad fPd^pdo ^pda dd^ §°d 
daad^ea epdaoda eacdad lada ‘dfcpda - ^cpd^drada “Panchanania jaipuriensis, 
Isoetes panchananii. d^ddda sidggd «°|dd5& [$$0 ddao^d dg$c5do rp datp^S 
8oOdaS ^u^dao S^da. (f)d5 eaoaad ddaod® daad^eaa eaoddgdad^ odspoda sa&go&o 
cp^u 0 <dda^p<d do<d&§ do[ddaod Sdydad^ <d^)da dcpoepd^ [dipdo S-pda. 

doiPdd datp^O depd Iddod d°dada. eacdad <dda |PoSdd l^rp 
&od6ao n°ddlddorp dd^dcp^dodeaa ^pdospoaa. 19346 s doda^p^^d $o&cdad 
eas^dSa ea^ dad^d 6 "d^rp ddSadaefcodSpgda. 19586 s eacdadda $pd<d ^^pddd" 
dod daod &fy5 d«ddo ododod. 19686 s esdrpd^d $pd«d dspd 
s°o(dd ea^daSodS d°qpdss) ©dgddrp dd^ddfcgda. s°S 1966 da 18d eas^o 
dadrao s°draorp cpdd dd^god^d d^cdpda. eadSad ds ddicdp^ dadaaoea d^gea§ 
dpcp dode5da. ^p 0§ da ddd5ao ^pspd^do cp^d dddod. 
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83U°£$ 5°^ <§°e) qj°&§C&) b3 &\&0 Q05° <§°e) 

^^oSyS ^ cp£)£) cDo tSD&jo^db. Sb^a^odfcoS 6 bs ^otD^S 

§°I) bg§ €sS>. ©oiWb ^ &b $pbb ©bgd&^Sb, 85°;6£>b Wo Ibbbrabb, |Wb 
25 ct§o £>&>53 D bbb. “cbcorp 0<I” £9^ b£ S&cSboS 6 £3^3 &^E£Pbe5°S)y b°b iftao 
&>o£) u°€°b3. ea SksS^STj^ d°bb303 esbo §bo&> ^3p0rp ^pc^^bo. 

83U°£8 1905S 6 83^0£3°bb. £3^3 bo(&, 
rte§'f &Q bu^b^b &£) tfe>£ ou^d 6 
SlCP^P(S J6a l)dbj6 £33obo S3 Ibbo 
Ib^pbo. Sbb ^oSS^a°o ^dfo^^ 6 e33o 

eo «J 

^p^p^/D £3b;boo £p 3&*>5 d°rp sS^S 
^b^obo 3e^bo. IpSbipgtfS 
bSP^O ©$^Si6 U°0b5 o5b08u"o3 
bpbobo bboobo o5b08u"o3 £330 
bb3obo b©§ 83U°£b £><b 

SJCp 00 <^> 

si^b SbjcS, & 3o£) '5o(S 6 a)<brp 
e^SoiJ^bo. socp^bb esb^S 
dP^sSbrao ^oc^bo^o 
^83^6^0° tfe)0&, cD3^_ 
bs^o <3)cWobo 
bObcboo S 0 D 0 S. 



19266 s 1^50pg0S dsP€°o ©3 d 00£3 D |^o6 s 0&p ^tS^dbj^db. ©3DdD 
0 ddosdqdd 00£0<^ocS5do6 s 00^1bo0DdD 0§ra l^oiS oEpo0o0. ©d^0 ^o^od^ 0 ^ 
0$ptf £§.00. $ddc§£ §o0 00 S«°db. 0s 0Ddgs D oo6 s 30d5 ^oS 6 

5°^ ©0 d0°c0D0d ©3 d 05P0°0dodd£o£). fi°Sj) 0°o0Dd 000^5 - 00 o0d 

0o D 0 D o, |fc 0dg0D 0 d0 8 u°^6 s 3o§°0)0 0d0 d 6 ; s 0 ^ dD0pdo0D <S3 c35d^6. 

0€ D o 3 PO°od d060 dD&DDooo6 s 08P0°o s°00o l0db°a303 D 6n D 0pde50D. 
0D0 D 6 :i 5°^ 0606) 100O0O6 6 |fe 1b£0)0D ^0^0000^ §, 0°O0 Slo£^ CP00 
3°£3o0^0d. &0}0 00,g od^cQ 3s^odbdD ocp00§ ©0d0d0 o4)o0e50D. 0d0Drp 
000000, 000s°dDOD 00DdD 00dn° &0\o°6 0&d d60on° 6o6pdo! 

0£0c§d0 00D000 a )$i 19286 s ou°00 33 p£.& Scdocp0§ 8sd ( 2cb6 s 0 305 
06^^ 0P00 ; 5°|(nD 0003 Ss^do. £P0DD 0000000^23 00DOdD 003u°0D0 8DU°00, 
©3d $d 0°o0dm3 fbdocpdD. ©o0DdiS si0dp 06'§ s 00, ^$0^ ©o§00Dd5p£dD. 
30d5 d^(0D0d^|0o ^^oS^pdo. 0doP0 1^50pg0S de^odo ^qp^^qp^cSfooo 
©C0Pgdo. ^Pd^ ©0°qpd£3 ^>000^00 0d6o0, <S3^odo 0p6 00°5°U D 0^ ©O0O£Pdo. 
sxp00 06'§ s 00o0d 5°0oSo0DdD n°0p ©c$5d0 siodS sp0g0oo Sgd6o£3°&. ©3d 
0p^o56 6 Ib^oo, 06d^6 s dsDD^oo 0o0y0p ^oSep dpIb^pdD. 

^p^p^ 6 0p^odo 0330 3dd6d3dd0£3 0d3°0 ou°00. ©3d dDodD0D 36gdoi5^pdo 
s°0o, 0Dod00p[0o 6§0odD^5PdD 5°0D. ©£PU°O0D 0 D ^Ot500^i, 
8DU°00 8od 0D$£ 0d60 3°O0P £§000 d<30°do. © 00D0)dD^ 

0ooo06 0p06rp^ ©3: ^d^od 6 000^00 ^do^dD^do. 
£ot z°6p LQC&obS 06'§ S 0^P 000 [00d6o00 18 0o0s)6po 
0D0 s $pd0 o do[0 ©3odD 8D0 c \pd6o€Pdo. 03 8D0O0D0 ©3DdD 0O0 6 
1065:3:03. 0D0 s $pd0 o ©qpdorp ©3d “cdDDrpoll” d0o£PdD. r (j . ll)f/ 
19676 s &0d 0dcp£>6 s 
©0d£00d 0)0dorp d°§p0g 
©5°0&> $6dfio o£po0o0. 

8?“°d&odoDOO ©CP0O-S 
0D0 6 $pd0o6 s 0 ©00 p03d0 
0£0do0o ©3o 0'80 

064o0do 0 d 6 S^do. 

830^S 000 0 066 
0tPjd, 8DCP00 ^ods^oo 
0:0000:06^0 0000"cS£3 
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06 s (1931-36) 83U°£8 &£) S^°6 d. 19396 s 

^)^do^6ou)^ &£5n° *36, S5£) S^do. 

§°0^5°O0 gs^od 6 63630 8o^ «°|&6§& £3^ 

^©otSsSoft sS^jS. si& ^p6on° £6ra&)o£)o£). 

^O.S.6 6 &p£)5g835 e9OC0^6D^O^ £8.<D5. $DD(|j loS^P^O 83U°£$ s5£) SoC5 
cDo^ 6 &oft. qp6eS &&P8306 6 &6 dos:o, sdo$d^o, &oo, (oS^oo^d s 3°(^ £3p^duo£) 
^p6<36p £&rg6i &o$p£)^ &>0o^ sprr 5 £>6o rp&p &oo, 83°<&o 

tfcj^O S3^§ t5plD53°&. eSdfrd 6 &&>83 &X&KPOO 60S&. ^)Cp£& 

£o£3 §°^ tforr 5 ^ 6e&)&£ &6£6S£Pbo. 

83U°£8 ^otfo^ 6 102 ^s°co tfSoc^bo. ^ou 0 ^ £pct> 8 ^s°co 

d°^°&. sp^d 6 ^) $;^go S'So^b&cS s°£, tfsSDS^&o^ 6 ®^S$p;6g|b;6&. 3F$£ 
&>d5 S«°db. u°$dfo)tfo ^£3 e9|£o83U°o&> 





d&pp ^83^0 lb6acp£)§ d^oe 0 (jfsSaSS&;6 8au°£® £o6a Scda^ea^a 

S$2>)o£>. 'dea^djj dpcp ea^o [£d5pspd^ dda^)<dp &oS^pda. ea^a §°<d £)o<deaa, 
ea^a Slaj ^dS 0 ^ d$ea g^o sio^ Ibeaeaa <d&>da dp&aoS^pda. e^g^d ^pda dpcp 
ea ^)^ 6 ^cdpsdoS^pda - dp<dada § ^(DS 6 d°&aa doeaspda, toda, Su&^db 3§od). 
g°dada ea£o5 ea ^:^ 6 5^6ao s56p dadaspeaa, dadaepea <^dgd5a£ Ka&cda 06 s dp5 
3 sp&. 

8od^d ^^d 8 ^ doaep-doaeP £& §u°£ cp&cdaad^) d>ddu°ea es^irad 6 
do&aeag°& s°^ Sdrpda. siog 8 Kaodid^od 8 dd <S°dd;6o&);6, l&ada^d 8 ^ £)(£)OtPda. 

sSxpSd 8 ea3o 6i$a° sp^&odod 8 &j6^i6Syjd3i eao6a;6&aa ^dsd^ 
^^(dacg^fi 8 & 0 S&. eaSo ea£rp£p;6&>, d£5oaa[$ e^&jqp^ dt5£d^ 

d&^dS^pda. eao&^ea “Kao&^8” dado£) &)<||b;6 £)(§dde3, ea&)g£ 0 d>rp£°£ 
s5^sS)(SgS. dioqp^apS Sdcdp^ dado£) eaZk u 0 ^ srg&o sto&da doo£) 6ep£pdra. 
“On the road” (“dpdod 8 ”) ladaS 8 siS eaodod 8 ^ ©&5Pd5s$DOD§o&. “S$g§de$ srg^o” 
(dd^^) ®dd sp&dd^ <§£>)£ ^pdd 8 ea^a dpcp 8udda. 

$&aep£)§, dep£)§ &osaoqp^ eado tS&g^SS ea^a ^djcpda. 9^ 
&o^&eaa, 9^&>eP^, £9^3?°&ao d£)ft£ 
cS-dod 8 <DC$add§cg Ka&a^ea d>6a, spSc do ©9°^)& 

£>&aa$g<d d>6a eajkda <*>£rp£p£ &6&S). eaS a 
^cda^p ea£d&a £ea Su°<&e&3;6 ^a&ea dado£) 

£3 ro oJ a— v - 

$p 6 ^°^daea £ea eadepd [oa&eaa 
So^^odMo^ (o5^6oe^° (ddoraod 8 dpcp 
&d>cdaadorp &o6aao&. dG^^pd^od 8 ^) |fcex> - 
daoS, lS°di£) ePo£3 spda <dep $p£)o£) 6o6pda 
eaiS Sdicdp^ 8od ^a^ps 0 Cgdydo dao£) cbo^ 8 
da^dorp du) otPda. da&aaosao, eao^a^o dado£) 
ea^a S^ad <§°0 dj^. £>9dj_ dorpead 8 $Ddg<da 
ddK^deada o^cP’d ^oaod. (oSi^doiD oSauP^p 
©$gdid dodod 8 siS dpde5^ddooaa^od. 
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SS.e9. 

(1906-1989) 


'■%[✓' -']✓-* -X-* -4^ ^ir- 4L- sj^* >i/~ v[^ ’nJ/ - 


“mi £p£ ^e^od 5 sp°l5& footf ff&&) £otf ssdfbti ffid°ax)& tiOS 6 #^, 
(&o5oz5o£ftc0 oJ°^3§ cO^ij^cS^joQ. &dSjc6 cOsson 0 ap°t5£$c§i$ oJ°Q£$ 

a)a3o5^ cOu*vS ’. ” 

m © 

- Uj°II (rf£j°& 


69i 


e3o8P0oS lg& £p<5 8 ^ 3do^o [|)d5 2 $p^Sd s°&>, eadft^^ 6 

£j°3£ Sco^co 6oc$£). &&!&$ q°6& S^S$3°dk 6otfo e>$S^)&£) 

|^ SE^Q&JS^ S£c$5pO&) (?^PO£P&. (cS^S^ 6 
MMSW§^'' V ^ - ' : \-x &£>£$ 3P8PCO £e)ft 



&oc?£P&>. C5d5p^5 ^<3d5oog£ ead5o£ 
^^S^KjooCSgS (&0^(^&d5p£&). cDo^ 6 
£5s5o0°gdo, £)^£o £Oft 6oc?^ptfo. 
S)S&)§?<$, eao^O^ 6 ead£>;6& 

eas)tfo£) &ocf&. eaotfo;6 0 o&* 
$8p£o<&>g;6 £)^5°6 dOO. eadi)^ S)c$^ 
0§)6ot5oa) ead5o£&) s>pd§d5o sSgsS^>c& 

Sotfo^ 6 “SS^So 8P8P”n° SD^OCO. 

sSosps^S) ^co^ooS^&d 6 
1906 S> 26^5 830^o£Pd). &o{& 3dg 
0§s°6rp £>£)S&;6^ sxygS 6 eadi)^ 
eFcoeS ©ggfS ^docoo^ 

3)^6" stoS^odS 6 ead£>;6& ft>epl)o 
&&>, a^^i6o ea©&£) £0ft oS. 
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sfcb^e^ esoGSZkb rb©°a) ^do ©qrgS3&o& Soo^p 

Ibobbo b6p, £)^e5$bo b&p e3b§ £obG>. sb°£ bby£b° e£btf86 s 
bo3b£3 b£bo6 s bO^spbo. 8 o£ 3°6 s3b 5 ob3$n D bofbo bsj^ oepoboG). 
S3cbobb3 b(^e5$)bo bdo 6§bePo<bo bbftb £>b3S3oqpb§ $G> bpcp 
s°b£sib3 bob 0 ^. 



19296 s s}°£ bo.bb.b S^g^°|^o S&°6 S^bo. b^bcrgocft) ^>b^ 

< 3 °^ borp 6 ^ bo 3 b$ b^ 6 o 6 s bobbob® S 3 cb 3 bb 3 bp$ig b^o&S s 3 b^bo$ oEpoboG). 
bb^°b 19336 s siorro^b ^o|)S6 6 bl^S.b S€°b3. b5 ^epob S§)S, b5 
[§>o§ storib 6 ^ bpbb^bb£ ) o6 s escbob bl^pS.b. b°ftoG). fftfc&j ep<boo bobu°o 
b°b§^ b£>4l)oSob3b3 kpoG) b©§b 0 |&S, %b^3§ (b°bp$borp b£>b$obs3b3b s oG). 
19336 s , a)^3 8 56 s 0 ^ 3 ^ D 6 S 0 ^pb&db (©&)$ sio&Gdb^) b^bb^cft) bO^b^ 
bob (sd 0^583 )6 S Su°b3. 19376 s sto&Ocft^ eaOb b^b^^brp bdkSb&odfrgbo. 
19366 s &[bb3b bpbobob 6 br^ 0 bob Gto^bboS 6 cpbb bpb^bo bp bpg 
b<D Sbob 3 ^bo. 

1960o bb66 s ea^b bog 6 # b6|«b3ob3 spbbo ^bj)b3b^oo33^, $pb«b 
b^bb^cbo bon°b§ C3°ii Sbb bj^b Sa&bg. ^pbbS'bo S[bb3b ea^b 

bb3bgb3 b&S^odop bob&ob 6 cpbb ^b0 83°bo cfeon 0 bOb^ob^rpbo. bb6-480 
bbbo bob es^Os 0 bbScboo Sbb ^bsbqp^og 6 b^G) (oSsse^o s30s°bo. 
^ o d53bb^ ) o6 s bps^oG), bjjbobb “b°6b bbbo” b3b S^b^ ^b© spb^ b3ob ^>bb 


bobo 

© 



Sib b-bb 3 bpGpG). 

b 0 ^ b^b ^9 003 bo [bqpb S)3Pn o o6 6 IjS^bbbg - bO^bb, ^bb, bbbra, 
cOu°)£o>o, esoekpScbo bb°s°bo. be g>£h bon°6 s e3bb£8)6 s &ba^bbb6o°b§, 
ibbpspob) esdbb bo^rpb 6 b^S^b:. 

fi s bbb36 s be» eso^ob) b^bb £§ s>ob3bbbdX)§ £p£ 
bO^bboo esOb^bo. s§bbbb^ cpjp’S bgb^dfr^!^ bobb 
©$S^)S b°bobbb]b ^PboSPbo. Ibb3 bb06 S §°b 88b3^b)^bo 
'§ S boSob3b3, b03b^p [b^'b 0^ D n D ^^bo£3°b3. Stc5 bb3£P<b 


s d oo 6 s ^bbe? eop^b 6 
G^b^b bo°OoG). (bb [bqpb 

s D u D ^ocboo 6 s |J 0 bu D 8 Pb 36 s boG). ) 83 on°s ro Gbob, 
63 bo° 6 p, b°n°b 3 bo^S bo 636 s §°^ bs°ob 3 ^cbpbD 
S^ 30 b 3 b 3 ^b^ 0 ^ ^°O^ 0 b b 083 D ^ D b^bb( 5 o o Go£ 3 D b 3 . 
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to S^o £)£)# d°&>dgo g^o ^^ou), ^pOxi 6 t&do&rp £&b 

6 odo |3 0 &g£n° eaqpdto &>£ c*>£ £Q£pspS§, &>o& zpva^xoti 
Scpgto^ e9&6d&>£) fbOo£P&. ^pdto^ £g£d°di) dorp£^ to&)& Sc£>cpS§ 
%<S°d^ £pdo. toS) ^QotScpSS 195 8^ sDcdtosDd 6 ^|Dtrp&gc&^ S^prp^ 
[s^do^ocpdo. <*>;60 s^oo^iS siS cdoosS^) cpsjcp &S? S^Scpgoc&orp fb6o^>) 
S°o£)o£). 4000 &>o£)§ oDn° <Do.<DS.&, ^p£.& Scpg&o &)§} £0 ^to-do ea^d 
dodo^ 6 &£cdoo &S$g&£) ^°5ou)oa. 

sS°I)g ^b^toco cp$p £p[to: eaddra^ 

6S3<3prtS3^ eaqpdo <*>^)ePcdo£) 8>d" fbOocpdo. 

©o&S^So a^toso^ 6 £fSd a3&£8°|c§ 0^rp^£>do£)o£pd:. 

©tSdes 0 ^ SSQ^to ^^ 6 3 &&go&> £ 6 ^ 6 o{ 5 &p£)§ sdSpd^ 
dorpoo, sD^fog' dS& ^O^dtooo 8 3d£5cp0§ 

^^aPocpdb. 8D0^to £c3|dorp ^d^to, d^to, SrSdra 
0 ^prp 6 ^ <*)c 6 cicD 

1965 &>o£) 1972 £d& $pd<d £g£d°cdo ^Q^to §°0^ (83^0to)& g3|& 
toddrp &^di £3 (D&^sS ftd3£)&to) fftftsk, sSQ, d§°&), 

ScS^orp ^octoo&d: to3°£o Sdj&oft. £p6<d S^^p^sios 0 ^^SpoSotfodb 
SdAS 6 ^, dpcp a^toxdo to s^o ^ 6 q° 6 & 

S'do s5gSS^°<Sp^©0 IboS^ofitoo&d: (to 0 ^ 0 ^ ©&g&j$ (^eSS 6 S<&>ex> dS;bo£) 
- rf&£Do& Sd&j^S 6 , £0§ qDDlyj&jS 6 . sfceS’ £)^t £to 3Pdto«d £g£d°cdododo 
8P&cft>, eso^ip&cft) d°Octo a)do d&o£)o£). 

©tSdes 0 ^ S1b8P0§ eadi)^ “steo^ ti&figoXb <d Q£gQoiSo&” 

to £pl§p 0 ^ ^gto^pd:. “$db°r foo &od &&>£)§” ^(eP^^$oSo&& 
0o<drto S-pdo. esiSdes 0 ^ ^g^^cdocpdoS Sesg:^ ^gc&)to<d 690 

8>d" 4P0oS^pdo. Scpg&odo ^pdto-d JS^pesod 6 &ocS safiSoe^OgD es^rp^p^ 
S6)cSo&& 830tos3, sototood 6 <ddd<&>o&> £>doEpo£Pdo. 
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so^SeaS ^o3jPc\PcD 3o£b<66 cS^oo - ^ D §^ D S, sDomS'f, ^©tr^, 

QJQ cL Cp ro ,r oJoJ’ 

3e§6d5p ©J&&5o£3°ax>. 

s^:£)ea5 6o£) £)6£oss) ®£o&6o, d°d &£ &u°£2$6e3 

d°6o£p6. SSa^sSbes tfgra, jSsk^dk 8 P§c 6 £&>d5§ eac6;6 35s3tf)Sn° 

25£252p6o£p6. £p£ 6ep&)dfo)^0 $£&, <D£j^ §°^ feo&i &)|p£p6. 

“^bp^o tio&o”, “s°ft&o&>o &o$p ”06 eadi>;6 sSgsS^s5^ ©5§|pao. J)o.J)S. 
6raqp£^ £ 0 ^ eadi>;6 foo°z) 6c5^j6sSsp^ 6°£po£)0£p 6. eac6;6 siod 

J)0£y£p eaotfdi <§6^ 6oc$£). £c6&>0 s36'S 6 d$&o& eac6;6 ^ l^aP<66, 

0°!k&&, ^6e5666. 

OJ ’ O'© 

<sad53^6 “a&g^ 0 ^, £Pod [f)&oS ^ptfSdbo 
3o;6”3 d^osptfo. 25 tfoSSe^cpo 6 >&d 
“$ o&di)S estfjd ea^ j££)d3§) & £Pod [f)&oPi”§ 

^oS°dS^e^o £3po£p6. ^0£>& ead6bJ6&^ 

(IsSd&j $ 230 ^ 6pcp sp^oD t31o&>6 <b><5^_ 

^s°co D 0 ^^. ^pdd 6 lS t $Sc$ft;6S), “^ptf^c^od 6 efe^bpco” “^ptfeSc^od 8 e>otf|bJ6 
SrtSaD^DD”, “^pco stoSco”, “&u°£256ee> 6gra, ©Ss^)&.” 

©o&pSdfc &OrO 06 s^d $>£g&5 ((&|)rp 25£252 p6o£p6. 

©$2^& 3o£b<6^ <b>^ cS^d^ sS^sS^°d5b ^SQ'S 6 #^© sad^l^o Slo£b6 £>6c6o 
3£hoo°&. eac6;6 rPtf^pSh £o&n°$ £j° ocp6. cp£)§ Se56;6o 0o£Sd 6 £) 
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d$5°0^ dcdpd) Spd). 

spspd: S3ex> don°6^ (d^o dod. §g.d:d d^do6 s dod d°o£<dgo dod 6 , 
5°dd6" doftdc^d dDo&dod 6 £>o<S dOddooo. eacdod Sod d^pdod: - ^Sdo6 s 

PO 

dd, doftdo, ^Sp^go, dcppo, epgoS^oboS di)d6d don°o6 6 eacdodd} £>£pdo£) 
dod. ©c&d&^SSdjobd es^&tdo do, <S3^D^id ©dkpS^ £90 sscdodd: d0^£P&. 
fieod^S $dd dcppo ^dcdpgd, d^p&dd d^isD^ §dcp &o1fr)SdD P^dgD 
d[§p^ d[§dOo£P0pdn D ^cpdo. €3 5 s 8^ 6^^ cpd§ 15,000 dp^cdooo $tfpxgod. 
s)d^6 s 1% “d£”do ^dOodcpdd 8P8P ^6Pocod D dd €Pep §°dd3od^ iloodo. spsp 

83 -° O 

d^^POO SldjdSi $8305^5, 8P6^^°od£P6^ dtfjdSb^OD. P|fecd3<d, dspdodo 
dodo^S 6 s ©dg&jS ^od§ spsp lo$00&rp 00£P&>. £3cft>dd3d^ £9^d pgds°o do 
dpd°o tSdo^eSdfo. 8od^0 O^ddo sscdoddo dpd°o fbOod [d^odddySb, “K?db 

(creativity) £>dpd*o 
^db&^db,” esd ddpqpddDtP^d:. 

eaddd d^S ddorp ^d^d d^o D o'd 
&d^dyS, 1966 83dd6 24d ^°&)6 S 0 
dpo^ aPo§"d eacdod [dcdps^dod^ 
ddpdo dpodo^ 6 dod£§)OiP6. e9od36 S 
^d^ idcdpcidoooddp dod^oddo 
d)dd^dod. 
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&>£o (o5^)S£) od 6 3°des|b;6 

20d ^0°go {5 poDoS. sitosSodS do^dodrod^ ^pd^cS^od 6 &3^o£)d cp.d>5. dold^S 
8uddo. c^$d€°|do, cj3°$£ ^°|^0, £>lbd e3(&)d &6d)d d)dt M^gX)£). 

(oS^Del ^d^Sd 6 ^ epd^dod 6 do[d^5 1910 ^d^do 19d s^ocpdo. e£°S 
3Pd§cdo £)epd <3°^ dfed” [dip<d d>5. oD.S). u^doS ^ddocod6codo£3 4 &• do^pdoesg 
escftgS &dp&£b do(d^5. 4 £9cftg5 $pd§cdo gej^d 6 ©^oSodS - ^dddir sSSiS^db, 
eacdodd: dioftdo d&> sadd S>odD. 11 dod<dp°o dd& t5o^ £)cpg$pgdo $o£fr3 
d°fto£). 6u°^6 d^dod^ dpodp &d^S s^d-^od 6 &pdo. d^dod^d Qb&Sfr) 
dsp<3°Q dood cjf&d^idod 6 a).d. d6p sfcocpdo. eacdod [dS^ido dcpgd, f?dj 
£ddg&d: a3'8oSacg&. 18 dc&do^ “Compton Scattering and the new 
Statistics” 3o:e5^ -s^cdo d^o “is^fefiofV) ea§ £> tpc&d’ ^Kd^’d 6 
(drfc6^d:cocgo£>. £j ° odd dcooc§ eacdod d^S 6 





rfi) rfspp ZSgorfg£)(&o; 
8Dd&js° (rfotzpocti) ires^oS 6 


^o^a^d 6 sSQ^tf&ex) Sd5ocp0§ ^pd<d 
^p5oi5 o£)o£)o£). 

siododbd: L & |d lo3d5prao ^^^c&od 6 , 
&d ^d 6 ^^ ^sSd^|d ^5o(C 5 S^orp ead^ospdx 
8ud ^|<do (tfpdcgS) £o£3 8od sk$g [didprao d£)fV6 
£d(eSo) £)£dda 00° 690^S5 d^&0&? 

S)l5^ SM^S <du°£<d, &pdcg£) u 0 ^ doS 1.44 
a^n° £djjpex> “^<d &&dosgex>”rp 
^o<ddo^)ePdi>£) toOospdo. tfpdcgS) u d ' 8§ 1.44 
c36x> ^3 £600$ ^d 6 ^ cjF0d -^^od 6 ‘Sdo[d^5 
£0Sb8”n° £3 po£)o£). 


1930 &o£) 1936 £dd: (sfc. u°d^ !frx5 $°o5 
Scfeod 6 , ^o(a)g S^Scygodiod 6 £3 d)3} 3&>&. 1933d 6 eacdo;6d: 3:^Pu>.<3i 

o^ouioG). (630^ dsP€°o ~$eFn° dpcp 0^dd$pgdx 1935d 6 ea<d£) $SeP0&> 
StiQotFtyoQn 0 CPcdod ea[j>;60:dd ^°|d^ &>o£) eaSS^So o$o£)o£). sid^d eadi>;6da 
ea&g 6 ^ £>&>£g <D&doxgo&. (o5^3o£ 5 (d> 3 P£<d ^d 6 ^ €°^sg£b eaox>;6&x>£o£3 35 ead5 
0<|od&)S, t5o^3 3}CPoePo&> S)S$D0jOt5£& s°doocp, ^p£ 3£) rfeS^do. S$ga;6 
Sdodpd: ^oPb0^, {5o(C5 ^ dp(eP0^£)oorp &&0odad:^do. stii, §°^&o£&po 
&u§&, 3p£d> n°tp° t5o^3 &p^6§d £>c3;6d)0 0dp3:<ddo oxgoft. cD&od&S 

tfjd^o sSo, ^d 6 #^ ^S 6 ^ dS&o dodb di^spex) 3£d£)&o£)! 

1936 e^dd 6 , £5o(C5 £f°dodo£3 00<d&> 0£P^pdpcpdo. £P0d) H)C5ex> dbS6y6 
to^po s°&. 0 ©<d d>&$&u°co. 8od ^°d^o [^d^^d^o^rp S&S&spdb. 

193yd 6 xdol_e5, Sts^fi 6 S^Scp^oddood 6 ^ ^oSpd^od 6 

0d5a0o<do0d5p£do. 1944 ^£3§ eacdo^ (sfc*)d>5 ^ooa§ 0&n°do. 1950o dx)dd^ 
t^d 6 S^Scygocdoog 6 £0^p<d^o Sdj&od). 1953d 6 t5o[d, ead5a;6 ^pd^ eajkOs 0 
tJ°d(6^o ^pocpdo. 

Scp^&o r3ol£5&^69o§^^°sSo d^Sy^dda. ea& 4Pd^S'dod 6 0 dada-'Sdtgo 
^dosaoqp^ <d03:dp &o^£). 1943d 6 , otp£)§ e^d^O S^d 6 diO^^^odoou) 
250 Sd^&da ^sSoo siddo Sc7g&o& d^o^ododa [oScdp^oS^pdo! s°S eacdod 
Sib £0 eacdo^d: ea^rp^p^ ^o£): ^3 $d& ea^OdS-SS 0cp^6dJ6 &, d5podex) 
195yd 6 cj^d^^od 6 s)^po^) 0 eaodada^do. 

t5old^5 d )0 Sdo ©^s5p^^j6S. 80 ^ dodod 6 ^o^^u°o &6®& d) 0 S^, sdS 
&odd£ood )0 ead6a^ qpSo^spdo. eaod:d 0 [©50 dS^ep^i ead6a^ §°^ dodod 6 (djS'SoS, 
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CPcOouDci cD0<b, oSfo} c^^OtD, CPcQ (oSd0d o)0$ S^oPCSo ^icb, eSc6 
diOd 6 #^ $00°^ ^d dp&c^ (di&OoS^pdo. £pO^ pf&S step ©^6, “tdo(tf 
£(&°oti) 3 cq£Qo 3, St5oj°<z$ & ££c£qo~oJ &,£ Ibti £)rd5°Q loJz^Qo^sj°do. ” <dd^p<d 
stod 6 S°£| dodc^d ST^do. £)£6 £ddp dpcp e3cft>;6 §°e| 0dicdpo&> 0o&dA $0 
8o^ 6otio$S7> §°eS eg£P0^ eso&ospdo. eacdo^ (ddosD£^>;6 £6(^00 ^do^&KP^do. 

®§s°6o (dodd^do do do^dooft fPdj ^^doo ddo descdpod: 0°^ 
8DOC^g33°do. £90&>& dgdc5dofP do^d cDo^Syd^ cdo^d ^Jc^do i^d^Pd^C^ d|d 
^os^d^^pdo. §[dd:d §°d ddodgoo doDod: do(d £90^3 do&§ dod^orp 

6oS^pd:. £)ddd: ^p£3d d&oddo&ocp dddpOoS^pdi 

eo o- 

di)d&) rpoip dOc^doo fbdou) “^epS dddoly’ Sod d)§} S^do. 194006 s 
“SdcfedS 16 p&)$ 5” - dd[d^) ^^ddrao dx)£) dcdodoS ^dcfed^ d^ dodo^di 
195006 s dod 6 §gg)d (\)oP83 $D(bd e9ax>d&odo£3 - “oP^dddDi |}a)063” 

- rt>6o£) <sdgcdodo S^do. 19606 s es&dd d^csoo do do^5o&), s^d^Sodo 
d&f^^d:. £s dOl0o£)d £>&d§ e^d |xpodd dddra esddddoaxgod. do a)ePo 
fbOod ^do^odbd: d°qpdss) ^cpo^^^dic^pPiocpdo. 19836 s (o3£do0^^^6 
“doa)o°o d$d dcpodo’^ &dd do§do S^di 1995 esddo 21^6 ddsfrfeddd: 

m q ua_d CO 

stc§ Sdicdool: escdod d^d. S^do. 

dd ^0eSo6 s ddcgd s°oo 0^€°6^ dddddj^i ^pddcSdo ddydp escdod 
doS^ &o<£&. dspd €^0^ 6§00 D 0^e9o§do Sdd (oS^oo^) ^pd&cdo d$d ^[^Sd 




U d £o°&) 83S&> S3<3r>;6 ^djOPP <30t&6^6. 
d$<d€°|£> £>o£>&) 30§°0>CP£)§ P6. 

t° Cp oJ G 

ItfddoS 6 spd$£&&&|ta>S$o63 CP&p&esS 

$Pd,£ 83 °c 6§§ Ib^S o£)o^ep ^6)^6. 

ftsfraorp^ ^o6oJ6 6>0o^)oo, 
a)do<dooo ospocpoco. 19446 s oo<dS6 s £) 
cpcdod" &°|d($ l^rp <D^dcdp§6. 19666 s 
69^)55° &>Ou) 8P§c6 SsP^S €°|& £<ddo 

St 1 t° 

sfcocp6. 19686 s $pd<d loS#)3go £9c6;6&> 
S5d5 ^ Se^p^S 6 ^^6 ou)o£). ©SjdSdo^ 


| 

ft 

i 


^3(5" S!<d°f 16876 s 63oQ3 “(p§j2jdZp”Z), ^^^o6 s &)& <6o3gg><d 

$^dofP 5°<£) o°M dtfzStio &oS $Qg s°&. 17306 s ^65 & 

— 0—0 gj 

&60 7S&§ 6 e$£)Qn o & o , &&ja^b£Qn o tij o sj^gygfiotptfb. “(p^tbctip’^Z) 

<££)ePc><6 6o(tf &&£)£ d°d£&g e^tio^ 8 3cpQoiJ 0 &). sj<$ 

££doe$ ^Q&n° &,^pdOT<6. 

Q n oL oj oL 


Sbi^rp 19836 s cjFSd €°^o6 s tfzSS sd^o£g$ ©odo&^db. 
t5o^ d£)o£i;6 ^s°co, 

<^oo:d t3o&;6^. £>£) r6 Oo^j 5 ^ orr° 6o<d&^o s^doocp 

Cp ^ S3 

^^<dorp&p, ^0dn° ©ds5od&g 6S6 6 e^d (&i|jdab;6 306 s 
&oc$£). 

tioft&o, frtp&p £50^6 <ddd£) e3^§ 6o^£). 
S^Sfcg, &>5fi3§, fcpe^dsb, £ 0 $ dpfc £o&$ho 
^s°oJ 3 d £ 5&3 p 6. s?6, si^S, sfr, I§)3x65 S9c6;66 
6t5oo:^ex). d£6, s5o$g &^&os)o#o 6>0o£) <dd6>rp 

6S5^d°eo 6 oc$3p 6. &£) 66o£) ‘%£go, i^otfd^o: 
Seg^^j&o^ 6 (Ides, ^odS^^PSSiS” e9^^do6 s £)£6 o€p6. 

sieSd (o3&o^ <3dcgo5 (o5qp^o de)ft &S£j)d3&, 

S^oSdIS 6 ) § s ^po6 s ^S)0°^S)8PJ6 ^|d^)§ 69o§eSo Sd^do6 s 
£5o(& (oS^dorp 0co^6. 19996 s jp^ d 6 8 ^) e9£go^ esdoSd 
d)S4oKP ; 3 0 o6 rfd^^p-ddon 0 , t5o(C5 ©£> KP^ddrao 

5^6. esdfoS 1)6 ^t5o(6ePU°d£o &o6doo£). 
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d°u°3Pax> ]b§£ Srp^ea 0&)&^ 

\F$f& £6gS°£), sfopo&i s5^jo££ sp 5 Sotf &o^£P&>. S 6 ^ &&p 

&^<bOOOii g&g ^OP&)£b0 ]b§£ <Do^ <3p6o §&39il, £90^ &p6o 31^5P&. ^IC&Ofi 6 
Ib^&ea 3i6^ £6fi£b&p, S&§°^5P&. stfo)£o£3 ^6^°^ ea^S 

(oSss^ 6 &x><Slb&>£o &3^POt5cpS§ ££orp 6ofo>o£) - s°&)§ §6 sspo &>£> 80 sre^e^ 
^cp^pqd u^&l 

eadi>;6 6§£)eP0§ ea^qptfra 1bo£>£o cp^cp S&£&6o &>oS &>£$<&> 
O§)o£)o£). <£££o<&)6;6 5Pg3°6 ^toOSDO^ 6 ead£)£ S3^0£P&. £P0 &&OOSDO 
©SfocpspS^S (£&£> 3o£)£ s^S 6 &pex> 0aex)o§ d5a&&p&>ex>. 19206 s <^o$ 
0O8P epd", <^£) £6^ $0ft £&o£rp, Scrg^&o 
Sotf S$po 63?3^5 S^5Pe^ ^5°^ {5£)5 p6d. 

^p6 S^o ^poS^)6 £p6z°o {d°6 o£)oiPo£) 

£6ox>o£P&>! £p 6 8 &>o£> &oep£o 21 0£u°o 

£3 

£poe£ rSoo^ 6 ^ic^prp^ S)d5$& 

©$g&o£P&. eS0c5o^o [SdSS, 

3P6§d5a eaqp^&co ^p 6§ sto^ftS ^QosptiD. 
diiolfpo ©iS§3 tf&SoSS &o[&, 

eacfr>;6& 8u^ 8 o£ 

^pO^oco (£d3ptf ; 3 0 O&) 
eaotf-S^do. 0e)^ 

S)c5ge$6 s°d^sSp6^ 



5^6P£&S3 s°d3ocp, 33e3odo 6pdpS, es^SpSepd’ 3[oPP, dbS^eScS©) esdocSd’ 
dg&oel 6 d)8t5cdoo &oS£). 

<£;6£odoQ3 s°ti&6b S°d30CP, ^CP£iP00300 &)£%^ rPO^§ £^3pdo<T> 
&oc$£Pd3. d°o|33d sp^gdo £63 £3&§ dSft &oS^pd3. £>ld§3 ^rp 6 esox)^ e9£&pcdo 
£ddo 6 s ^0363^0^5^3 ^Orp &peo Soeo 5°8)d3od3 8 ud £>o$p£h d^ocpdo. eacft)^ 
^dSQ sSg&OgD rpo^rpQ (g 33 p£o £Pep &o^£). £fiu° 6006 s ^ d 3 d 3 d 3 rp 

s^dPS) £>^dd°d3 Sex)5°ocS5pgdb. 

8>d<3°o £>dg e^oddo, £>(d5) ^^cpepSd 6 ^) fbau 0 ® dsp^od 6 Su°d3. s°S 
£to$&o^d&ooc§ ^o(a)E S^cp^od^ood 6 ^) ^oooo^ epS de^od 6 &pdb. 19396 s 
gSsS^I&od 6 sfcocpdo. 3od£ [o5o5ot5 cftodo ^dodgdofi 6 ^pddcS-^d $8ft 
sSo^&. sfofb&p&^S) q°6& oDsPc6 «°i^ &0&6 6 cpii &.S). <p&)S s 0 ^)! 

ddcpo o3 ^)0'§ s $^e33 esOs^do. 

5°8gl §d£PO fbOOu) &8'§ 6 $6e33 ^ D U D 9 D C333 &)|$ ^od 8 d €°|cn 30, d°0^®dd^3) 
&9^O£PO03. $Pd& cdo £90<d8d 5°60&F$ £ 3 PoSo&>d 3 e9S$3°do 

£)&)S£dd 3 , -da S 3 &§ escdo^d 6 £)dp£on° cpft &o£>. stofbdp^d 6 6 odn°, d°u o $P033§ 
sSges°9S) ^Odcft^d^, ^^63 £ 5 p£°£pcpd 3 . S$ges°9£) $^®n°o £);6 

$dd;p 63 £ dsps^odi). £pO§ s^cdo ^ d 3 £pdo£b, &> 0 d dpdodo 6 agti). 


Incoming 
Cosmic Ray 


19456 s d5o3do ^ficdodoei 6 ^ d u d ^po 33 ^o(a)S§ 8Qf\ Sspdo. 19476 s S3cd3^d3 

o36P OEpoSoft. l^OePO (^PO-^od 6 S°Rgg §d£PO £>5'§ S #;6” £9^ 

^so'do'ob si.<D 5 . 3 }c§ ^ggpd 6 S 3 d 53 ^ zb!fri 5 .& siPotpdo. e 9 sso 3 ^&oZ> 
§°od d^s dpcp da |)^ 6 S ^^s^oipdo. 

&0o[3o v§)o&£ ddoPd &$$ 

^a30€pdo. SeSd 6 §°^ - ^rsd-s^ 

(^d^pd^o, 3 Pd£ sSgegofi^S 6 d£>33 ddjra J 6 

e^pd^S^od 6 5o3^5o3d5^5 

diO^^p g^sS&SS - 0 ^cpsp5 

^56^^oe3 (e9(S3cp), 

^pd^S'do6 s §°0 sSpB^S - ^O'g 6 ^^ 0 - 

S3d)^di&) 6 ^ 38 ] l^p^), ^Pdel sSp^EfSsodS - 

( 83 83 0)0), 0 ^CP 8 Pd 5 o, 8P^cd0 

(cDc^ 83(3). -da Ss)^ S^d^Ld^POO S3ddo^ 

£)£ ^d 5 oJ 6 ^ 3 ^doe 3 d 3 ^9d5o ^ 5 dePO 03 . £90<S 
-°eJ °— -° a 
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Neutron 

Plon 


Electron 

Muon 

Photon 





sgotfo (Group for Improvement of Science Edu- 
cation, <dd^p«d 3 [oPP S&j6s5d oocgoft. ©^cpspS^ 6 eadi>;6 

^dop^pd £)epd ^id ^o(p°£>\ d°d>o£Pdi 19686 6 &.S). <pdoS (&&£>rpo£)d “eas^o 
Soorp <Dodbd:o£)?” ©S a&pg&oH 6 &£)d (^do^e^do S^do. dorpo^ 6 
d)§} esddcp^d eacdodd: ddocdoo, *£§ dep o^oSd^d Sssorp ©^d^dd^S:. 
$o<d$ ^d ^dxpp: dSftd d^d dd6 dd&ocp 6od&o d°dgo s°&. 
1962^ $pd<d ©o<dOd db^tfdeo 5°dotPl)^o&rp eacdodd: [dqpddoolp 3[oPP 
d:o£) ead^do o^ouiofi). ©§>&)& Sodd ©o«d6d dSsp^pd^ Ibdd £§, 

dcdoo^sao ^do ddc^ftod:d:o6i>odrp, ^top^poco dp[e3o Sc5rp &oS&. 
^pd^S^dd ©d°dpd£g)d ©o<d6d 5°d£ldd:o ^do eacdod dod^dD - ©od6§ 
ddg, ddp^pd ©eps^a, ^p^ddra dp£)d, d&o ©^dtra. 

(oSsso ©ddu°odD Sd^cpdd ©cdod d°o^$d d6ep;pd^ &dd3pfto£pdo. cpdfi 6 

d°torp ©&>dd, dd dod^&d ©$S^a t5«°&. ^pd^S^dd dDod&fb 31b 

d^dod^o &odd doidrpd 6 ddp)do. d^&cS^o &dd:d, dS^63i)J6 dddood: d^pdod, 
d°o$3$d dOepdoig 6 <&6<dd®d ©$d>a Sodded ©cft>d d'&dotPdi 

Sp- oJ e/Q W oJ 
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0°&3°oeDdD qpdScdb tood) ^&j&^ 0^s°^o §^o i^topqpcfb 

&0(ddp &3008sS (aDdiprp0§ (05s)d3si) £o&^& 6 S^do. ^d£6®0 doosp^ 6 

69c3i^2p^ §Jj°sSd 2^3^§ £90 diddrp u 0 ^ (didipd ^o(p°0y d^Dospdb. 66^°6 CP00 
^p§ ^cod 0od6d^|0o, 0°o^0d to\6orp 000o£pdo (£3 000 sipjp& 0(d§D i^hp^pcfb 
£9oe30d SSQ^Sfop ^o(C5orp ^e^sodo^oft). ^o($(d)C§'l6 s 0 fy£p&&to$ sio^d u 0 ^ 
^0(do, ^d'gCPSPS^ 6 &d>(ffoP (oD0°d ^0(p°O^ ^§DO£3°&. 

00p0 (ddpdo^ 6 8 J°sj° ead^d dodrao ddsp<d e9ssosto$0 dSb2^ (Atomic 
Energy Commission, 0s&)§ ^cp^pcfb 3d^n° ScdoSodoco ^cdpgdo. n°o$^ do 
(d^pddog, 0°u°3P(fb easso eacdoog°o d^cdoo d& doM^d d)d)$o d0ft ^oS^pdo. 
dd°8sorp^, ^9EoO dodo^ 6 &o<£ Sdo§ siS dd^do. eacdoddD ddo^dDco cpepdooS 
&^do. easso^l do0£0d3pdo do0o£) d0yocp0§ dfe^ ddp^odo ^cp^pqdd 
$880dfrg&. e9eso'd§0 ^o^cdood (ddip&KPo ^do 6dd3pfto£Po0 eacdod dp0o£pdo. 

<ddogd ^d^dd^o dp0Podo£)odo&5, do^dodgo [dd3prpo §®j6o 

“do(dcdpS”do d$oorp d^cdborp ^ 66 ^ o (dc^ftodd0ftodoS eao dDdo <dd)0d0rp 
0[ddo d°u D cp D c& Sdd ^^pS s°drao. ©&g0^d°doe£bd ss&do 0o dodod, ^p£ 30 
(£d5n° l^^Spocptio - 0.I3.S. depdo, si.S). 9d3^, ddod f^spQdS, [d0p5 s° 6, 
cdco.eaS. u°d, ddpQdodS, %<dd [ddoD^DDoo. 

eacdod do§d 6§0<d s°oo^ S^eso dodyd £pocpdo. 19626 s eacdoddo 
^0d€°^0§ «°oS^&°5 $6pyd5 epdd ^d^do oepodod. dodsspdoddo 19726 s 
d£g 0$pdS oepodod. 

ddd& 0[dS) d°u°$pc& eaodd ^pdo^ 6 ^oS^pdo. 8od0°0 Ho^pdo d^pdood 
3.30 do&odo 0 .!d.s§. depdodo ©^oaoofiSSbo^ %£P]do. 0odo d^ep doododody 
^d^eprp d°dg0odo<d £90 ddogd 5 D oo6 s odgo 0°§)O£PO0 d&gdorp ^oS^pdo. 
ds 6§dddd§ sacdod ea^dgOgD [d^pdo d pdod. 1971 (S’doeodo 30d sacdod 
dDOC^dDOfi 6 dod^OCPdo. $0d dDdDOOSDO^ 6 0O°^0O^0:d ^0elo ddd)d0ftd 
eadi)d, ea^rgo |d^o e3d^cdod)0£P d^ S^d:. ididio^oS 6 ^ eao^0d 
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£odss>o6 s £pcp S3d5o£ S&tfj&aiSo $3otfo 
80a3OtPtib. S9£3e^O, fbdo^od 6 “^^3^” &£eP 
jpd53^3^§ &3&P0& (to be or not ot be) 

£3 oPo3§ sfeb. t^§)o 3cft>5 jp635°6^^) £p 5^ 
sao^fe S^)J6ton°, “&&F) 8 s5&5 ®o°o& 3 

aP^T) <&^) <D&pfi°&&)?” S90 £p(&& u)^6& 

57g¥«§S)Ot5Stfr). 
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'S^V "v^ 1 ^ 


I g3oc3 

f ( 1918 - 2001 ) 

I 

i’ilt 

as 

UJ 



gdjo c £o&}S) 6 ctij D &). 

(£& &^>dp Su£ ^gocprpS 8 efep 3$ <S<doepm5* 6o£z°ti), 
efcp 3$ &£ o 3 j6j£> S°&5 ti£uo(tS$) ^J[epm5* 

efcp ti£co(tf£) <d|; £j6jg rffyljQ S°$ cPtDj^ovrpS 8 6o<3sj°tfo, 
sj°Qc°n° 3 && 6 z5tico £u°&n° 6 o6j°ooj. ” 

- SsjogboQjfa &£)& &>5) £§*§ 


1950O6 6 e9£so^§ &e^d5;6d3 £>£&d&)dig £5°i)g d>&<doo&> Z&ib spsp 
^aD&^&pcS, £9^ SSdeS^S) |fc<d^ IvO^e^O jvPd'dS, SPdfodS d^O Sdd^doG). 
r5^U°83^° 2$£F)d ^PddSdo^) 6 3P0°^6 s3 €°(cn3o ©$S^&§ &>$ cDo^ 6 d^l} S^do. 

&)$ S^dd^S) &5&P&6 6 
1918 ead& 23^6 saS^ocpdD. esdi> <dol&§ 
S)^dab;6 Sod^o &oc$£). eacdo^ 

^6cdoS id^cdoS &>ep£)§ 3o£>;6 3 p3^p, 
Ss$)S) 6£>d£) (oS'S^otSdPtfo. es>^do 
^s°oo^ l&S. s53pcS^ sScftfo^, 
d^£)d [doqpocdoo^ ^5°oJ6^dSS 
£5G)3Pd 0 . eSi6 <2 £)£d£ 5£ eaJ^&^o ^£b £[83°o 
3 £)sS%q sdCSdoo “c2^]b^l)&d5p 



^dodD^do. ^S°C0 
ea^odo 8od §M 
ls5s5oa°^©3S^6oO, 
o5oc6r6os5^ <^o$od 
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STgdio ^foada^ep S-^oaa. 19256 s eada d^lrpdpdd n°o§ u°ddo eada|a dddd 
^oo|C5 Sdod. dd eadgp dpdO dd^ dcdbda6 6 ^ d£Pd°dpddaocp, &djd dd^da 
dodadai^da. £§dePO<do eada $P& dOoiPda. 

QD^ <3x6$ dd,£ ©Sgdfcdo Scdadod^, ddspd cj3 D 0d'3 D |cNao6 s eadada 
d6g 6od6ao do cpdd dododa^da. dalp o da6 6 d (IdddS^ ^^o^ioS eada 
$ D 0d'3°[cNao6 s d£p d)d^da^da. ds°€°ea S 6 ^^ s^d^da $p^po d6a ^dd^daocdpgda. 
19406 s eadada d.d. u°daS ^d^o6 s doda£p>da6 s d $pdd depd mti dod^ 

ej o) st 1 t» cp 

dO^ddoa Slbodada d^eaddS o^odod. sid^d eada diepoa, do^a)o 
Sad d8deaa 830^°do. ^p£ 3 tdd°es'd|0, deaadad^ daspd^ daad6d ^p£30 ddpda 
S^do. tafoaod 16-20 

do6ao d°&aa 3§)sM Scdacpdd dddarp 
(dcdpd€ 0 ea6 s ^ 0(do&Pda. d(8PO S°O0 

dd^o da6o£) 5 dO^d^p dlfpoa o°^da. 

19456 s dd ddpd.d 5P£^p^da(cpdD 
S^ScygodSp0§ ddadpcpda. dpd&) 

<3dodad ddpd.dd dftdd;p CP00 
ddd;Oo£Pda. dl^pd.d d6p ^ds^ddo 
do eada ddp[do ddadoes Scdae5da. 

dd^pd siorpoda6 s sioto&|oi5 
Scdocp0§ eadoda (d$ad£ d^o^dS 
os)o£)od. 19456* eacP 5 ^ doc§, 



ood^6 s 0 sioSdcdad ds n5 '3 D o6 s EiTdd^^ao 
©dgcdado Slbodada ddgd) dd6 s de^da. 5°S 
^PePddra d)0du°O dd5pS6 S ^fcSesgd 
S^ocpdo. std^d eado jpepddra 
dodu°oa, ^p$ dSddra, ^dp^ddra 
L 51b dddaod £>drpd°d 5dada^da. 

I| d^dold zr6£3i{o dd 6 ^ 

| ©ds^odo eaod5dod. dos§ ea 

©ds^odo eaod 4)tdojdo^pj_do. 
19486 s eada $pdd ^P 0 °ddra 

‘3 T3 3a6 s dddcpo de^dod 6 t^cpdo. 
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£900030 $D0g03 030o £) doe33 d^ 05.0. 0od&30£d5 £90y03 cp0 

£9000rp 0^do. 1947d3 033003 0u°^b6303, ep^So&d 0o£3 Sd^dOdu^ dpcp 
003030 fe§ 6 ^°l>) 0S)0. 8P&cd30°£P0(030 0odd30£05 sp$ 0 ^pddcS'doS 6 ^ dcdpdo 
Scdpe30 0od0 o )O£Pd3. 00^00, 503 £300 £9(feg ^rp^d 0 !)^ 00ddo, tfo^&todb, 
n°0 00, 5rp£30o <§0cdoS1b 0o£3 00^030 00du°e30o 330^0030 cdoolfpo^ 6 0d5pdo 

i31bo0odo S56^°S$) ^o§°epjdo. £P63O063 £90 
00u°£303 00P03 S5> $S^(n°qj), oP^irp^j) 0330S0 
00dcp£303 £9^0 S1bo03d3 ;po 0 0©5°03. £9^ 
03E§ &0 0£3 (0^003Od5pg03. 3P00C§0O £90 003^0 
s^o^ 6 5P0°0dra 00du°e3 0 c0p& 6 £ &(S5bo 003^0 

oj gJq 

5°£P£30 00^_ 0£3£33 0°5°0O ^C03CP0§ £303 §°0rp 
50Q03^ 0^£Sg00 00dW\O£P03. 

£90gO0 £3#O00 d50O(jP£3 00£0 T) E£)do 
£9000030 3S$)E8gO 0000 0P00 000O£33 
^d^do^ 6 , £90 £900 ^0d 5°^03. £9O038P6336 € 
00^ CP00 6 £303 00$)0J)§ 6 0e30 0tDp0. 00 
§00 00^ 121 0300 $)0303£303 0°$g030O0 
^0LOn° ^(03030 l0 6 0^0 D oS^Pdo. £303 0JP0O, “Sc03CP0§ 
$05° 0300 0P0O 00000.” CP'S ^00 £P00 £303 00j30P $S30rP 063^03. £3 
S D £30^ 6 003 £33 £P£P 0303fP 5^0. 5 D 0g5 D 0003 £303 0^0 4P0§C03 € D ^0£33, 

SIO83500 6 0P00 ^£30 S3 £ )OCP0^ 00J0CP03. 

£9c\P^ 03£§ 030PdorP 100 05° £3 5PeP00E3 00du°£3 (5$P 0[§P£303 [0°0PE§0O 
S^do. £P£30 00J0 t3c0O0O l0°doC>O£Pdo. 0^ S00306330Od3 £iPd0^0o6 6 
L0eP>g0p^odo ^d rp iPtf'S'dS 

SSdlpftodod 6 .^^^ 8^p0o £P0o. s^S, 

^pd0S0o^ do0o0dorp, stfpf^&Sdon 0 
£P00§ [00°do 03000 000 00P£Pdo 
e503. £9O0CP§C03 ^p^0d 0000^)00 
(1957-58) 0o0d^on° 5°00§ l&SdroS 
§°£30CX)§ ^00^00^ 0£33 ‘|00£303 
0£3§°£P^03. 0330^ 003030 ^03030^ 

oJ ro O L 

00dCP£303 00C0P0oS^P6. S°5 0£06 S 5, 



^ map symbols ^ 


cold \t warm 

cold front 
warm 

cold x" cool 
cold occlusion 


warm front 


warm occlusion 

Fronts 
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ds°o diOdu 0 ^ dcp&do^do, &<d)0§ &>e§ £doo d6pdo. 

<d£y §°o<do doS £9d>oo §°o<dco sSoeS 3 P 0 o£Pdo. 

d)Odu°odo dp&deo^, $&)&|b;S 5°0(fe;S 6 ocpo0 

di&oeoS^pdo. 19606 s “L$5” ditfo £>t5od£o 3od>0 
S 6 ^^, CP0 do6o£) ©$gcS$b;6o S^do. $p0o Sodi £90^ 
£§S$o°<&o0 5°0°d&p0§ 0d^3poS 0°^ doQo£) 

3o&o di^spo <§0 ^o£)! d^So&do 

Q 

0Odcp0^ <dcdpdo Slbo&do sSdeS ^Sodo^do. 
3Pd<d(3<3°0§ doOo£) 030 00P£Pdo IbdSo^do 
^°^sS)oxgoa. es^o 0£§d<don° ^00 d)0 0g> £>o <dcp&cdo 
dSb£S6 s 0#go°0n D Scdo^o&ocdp^do. 

19636 s 0(d5) 0°u°3Pc& ^Sd &odS6o (dooep cp^ (0c3pd i^Pdd^o ^00 8od 
£PeP0dra 0£>4eOTexdoo, $S|0o3oo&50S 830 do s^c^o 0o$ 0$t)d e ydon D ^o^epjdo. 
19766 s $pd<d £PeP0dra 03Prp0§ &2frg6§ Co3ddo 8 s0d£h° 00S 0d0os3 S-^do. 
<dd^p<d Sodo^pdo6 s 0 0o& ^p6J)6 s 0o&So6odo- <ddod &6 ^e 30 0od°eP)d3. 




?j5T3^ 

33 

~i 

D5i?j 



^3o d0o00 3odo ^)0s°a) - “Hand book of Solar Radiation Data for India”, 
"Solar Radiation Over India” (1981) ^ep5 #d^ 0o8oo$0oooS 

stoesSddo [0°0p$d3o0 ^05°corp &0c3pd0&<do^ooo. 3Pd<dc5'do6 s 5PdS»^§§ 
ajS^sSs^oifr ^3o &s3po0d0rpdo. 700odo |orp 0ep6^ e9<d£O0°$o0d 0Odu°o0o 
&0c3pfto£), 0oS$tf)do rp0^do §°o^o0o IbdSospdo. 30p& 3Pd<dc§'do6 s 

spcdoodd ||ePo0o ^0 o 0 cp 0§ &0odoo6oo^{5d£o6 s e9^03$§ dpcp §°o<d rPd0o 

6&g&oG). 

§°0S 0Odu°Go <dcdpdoS1b 00^ 0°o<d 
£P£0°u°0§ ipep 0o0<dp°oo 0^ 0o$ 0&00rp 6^do. 0o$ 0£P0°o 
[0&)0 00^ 03odo cDo^ 6 sioop. s°00dd0 [0cdp$o0do, 0|oo0o d0o0o0do 06o 
00§ &0C$£). $Pd<d 8P&cdo 08P0 ^10 e95°dSo, e9^oOS° £PeP0d£S) 000, (^O^iP&cdo 

_0 • St" b“ Cp’ S3 

£pd £§ 0o0 0o$3 00^0o0odo 0^0 0#ga o 0n° 6^do. 19876 s 03 odo 830^000 
3.0§. cp0o;p#S 0<ddo o5o0o£). 19946 s 00odo 0dsp<do 00pft. CP0 e3^o 
0odeP ^0eS^ooeP ^oo€P0§ d)60o^^ocdpgdo. 2001 esd^oo 16^ 0do^^o^^)do6 s 


Sodo^pdo6 s 8Pcdoo^rp0^ ^Pd'dd^ 


0 d^ ^op-^do. 
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(sfc. b. ft>6o£) esd^on 0 &jb. cS^o^S 

S 6 ^ £oo£) l)d5o& &c3£ o£)otfc>0§ ®<sbb sSQ^tf&eo S^gpob. 

§°co<&p 5 eSSotfi^&^S) ^SoS 6 19186 6 ss^ocpdo. &>[CP&) 3£g 

& 0 £) ^o.S.S.(DS, <Do.&. £>6pco sfcocpbo. 8u^ 3o£)£ 3dSg^n° 

^>£>on° s°S escS tfskdioS 6 

$c&o£6g:;6 StfySoft - 1943 s3orp£ &&S&6 6 ^o§°& ~b& \£&zx> 


&£&$ tSSs^dSpdo. £a g&$, CP0 £>o$Do£);6 ^Os^&pcxi 6 CP 11 

6 §£)e£o, ^>s5ocp§^ "a>d5 (pSeso 
0^^ V .. \ ^^s^tfeSSboD £fo°£ 6 pS§ 3£)p^e50£p&. 

oDcl^o c 6 oo 0 o5£ljc6 a)<\)^ (^oSs^^Oc^o 
<2ot5o&^ o^od 6 
Sdd67>S 50 tfoSSe^cpo <S^6 do 
"~ ^ ^ S)s5o^s5DcS57g&. 

ajpd&cS^o &>o£) tffrjd’ Ipd 6 ^ 
0 £po&£ ^oofoSood&S sSg§ eactfo^. £3 
$)O w SlSD0 w 0O£££ra tiQ'iftfZP 
Su°&. S^Scrgodfco &>o£) afSpS.ft 

£&p £pocp&. ^p 6 ^€° 0 § &Sft sSgf^ 
sP&s 0 ^ sSS^rp $afr>tf€°o 
((£&e3o epScft) 

^So^o, National In- 

© 
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stitute of Nutrition)^ bc3b&rp bdfrbD&ocbpgbi eab^b s^s^bol: 

bb^, |jb bO^bbobo lb 6 b^b°obcpb§ sp^gb b£po£pbo. -da bobbo |pbu°sp5& 
bp6>bb^bD cpb§ bbb&rp 15 bobbp°oD bb S^bi ©$25^ Sobb bcpo^ 8 

(bo0&^b 6 b]5 D b 8 b b&bgo fb6o£) GPU fi^oS 

bO^bboo S^bo. cS^, bcS-b b^bo^ 8 eadbb 
200& | brp 5Pgb°o&) d°^°&. s^bjs^bo &b 
bobpbo besbo b)r3s*obo £pcp cp^bo. 
SPbbcS'bo^ 6 bb^borp a^sfcis'^btffcSo bo 
b0?S STg^OCO, £P$b b^pOobcpb§ ©SS&babtf 
eabbss°b^b bbbbo|: eadbb ba^bboo b^rpoco. 

bpobbjbjo ^bo bo “s^dSpb^S”, 
“^u°bjb” bb)bePdbb b%pbraorp $pbofepbo. 
bb ba^bbo cpgp sib s^o&o ^bo bo 
boofbboobb eadbb bbpbobbbrpbo. b^btf) 6 

PO 

&b§ S(o5 bgbcfeb bapa. bbb& &b§ eabpbo 
o$ob, bo£^ bbbS ba bbobgb: £po° bb& 
bcboo[pob bSrpbo. bbpoorp bb)ooob£oo, 
bbob) bo bST^ £°b) (bbbp)o £ob cpii ffb^oS 
^bb ba^bboo, ea^rigo, 6§b b^cbobb 
[b^dbooD &bp>o b&b) [b^p^pob: boofb^b 

Sbo§°€P)OaD. 

^pb&db bbg b6#$b 3°^ (Indian Council of Medical Research, 
8Dbb&ea5)bD b^bbo esbbdrp bbg ba^b^^ §°b b^bjqpb^ eabb^6o£Pbo. 
©otosrgdDOD, a)bQbo, s5 6 b > s o b 8 b ^bo bo bST^ b&bgoib b^ ^ao^pbo. eao&bo 
ba bO^bboo bobS^Sborp &ob, eabbsspb^b (^boo^gbb) bobaobb&^ooo. 
sobboeaS^ 8 5 bobbpo bbS s^oo bcob-^b, [bbbb^o cpbb £pbbobcpb§ 
bbbbob. s°S eadbb cpbb bbb^aoGPb:. ^pbb s^bs^a i^oSbS (Nutrition 
Foundation of India, bSbbso)b G>bo£), cpb ©epb^a ^bo b:beP £§S 0 °^ 
bbptPbo. bba bbb: bSbbsoi <s>b$bbrp b^bi 



[bbobb^ob^p "bb (oSssoo bbo5°^ s^bs^b bb^bgob^ 
eabrpb°b Sbo^bbo^ 8 bSbbsa bob 8 b)b Sbob. bobo boob / 
^pbSdb ^^bbob: bp[bb: s^b^ocp, eabcbp^b bb^_ b°&>fb V 
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cS-po 200o& Ibrp e9&s°doe33, p^eSodb 0^0^83 %£p $0p0. 

Q3bC&&$ ifi'£\s°&6 «°|^^oo£ 56S 8od epfi&tf 0&0oS epdg<d cpii 

eoddxi 6 8udd3 ^d3rp ^pfip&g^DSep (oodS cScp 53°S^ortS u°^p° 
pd3ocp) Sex) d0jo£Pd3. eacdod gPdcPepSd 6 19706 s ^d^S^Orp 

es^cdp s^&s^d 00P8§pe303 0d£^po£pd3. &0 $Sdorp es^cdp s^s^d 0o$po 
0S$p$g SdjSod. S30cdp sspqp^ 6 s^ds^d 0£POoSodod3 &c5'8o00 

S30cdp s^s^d Sdd dp0de£)0d3 S^cpA. 

eso&pSdub dodoS 6 eac&d (0^3 0odn° ^p^o^o^o^S s^s^d p| 0 eso d<p&O0 
cdap0dui3S§ <^dgd)0rp 00g0 cdcpdqij) e§tp ddd e90o65°d3 3od0 033d$ p|0^d 
eacdod. (00od ^dg 0006 s dpcp toS^oo^) ^°(jS 0[b°ospdi3. (o5^5o£5 ^fg 00ol) 
c^oial^d (\)<-{5$3 3d^rp 0g00°£>otPdo. 

qpdd epSdi) 08P0 p^ e95°d03 , qpdd 08P0 p| 0 £>5°d03, ep&cdo gdgp^ 
£95°d0>§ l^rp 0d00303doocdpgd3. oodS (Pduo^ £p|d<^§ dpcp q^rp 0^d<3fcgdb. 
S3cdo0 <^odtp&cdo $pg®§ sO 03dQ<do0de33. 

siSSjfii o$gS53°dbJ6^ dOepdo^ ©S^S^SS) "0odcp0§ &0^ 

e905°pe303 eac&d d36o£Pd3. 030 es^d 0exo3, 0o$1b S5d6^oe3o eSds^ddo 0o 
esS^do 0gqp ©sS^&ocs 0 dpcp0^0 ^s°^op 6. 030pdorp dop^dodo 

dpdrpc&oo, dodo, £pep dddo qppgew dpcp qpddcS'do6 s pdo§ s d033ocS 
S>g^<d3^Q33. dS&PS^ SSgSS^ocSi 00830^)030 00^03003 
^o^ojdo cpgp atfgrpds^eo, 0jj0d ea^d oq)03od0 

qP0O€Pdo. 

©9s^)5 0003^00^ C§p6^ g 6 ^ 0300 [083003 SSS^d £[dd 
£&. &0§ pdrao dddod ©SS^S 6 ^© c5d s^ddo 5°d3, ©S^do 

oJ_D 

g^gS&PdS £P0§ dft0od ^Sd^dod efesPSSdSo. £900300 £P03 

6- cp -° ™ 

130600 0O6 6 0do^d3o6pdo. 8u00^) "o30 0030 £30^ 00^03, 

035 S 0^ 00gdorP ^^P^d ^o30 - 0830 rp CPdo83§30 
0d0jd 0d3CPod3 0°u°^po. 

0603^0 00d3O§ 6 0S0^S3, ^dg§30O«d ^d^g 6 , 

Sg0oel 0do^0 $0ePO3 o^o^ep d^S; S^3o£). CP0 pdg[d0po 
cp^cp “S^S^do” "o3 cSj|t^ol&dOoSep Scdogdo^ 6 0$e303oa3go£). 

PP033635 0030ge3 d36o0 (o3$<d£ ^0CP0§ 0^0^383 00^ 

Io3t0drae33 S^3O0. 06303^ 0, ^d ^Pd^ ^^^d ^0 0030ge303 
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doodbo 5°d3ocp ea^do eaqpdorp X3od0jo£)o&. ^s d^dy£o 

<D£jS ©o^o^c^/sT^d S^pdio S6>So£). IbcS di&EP^S) 

^Od^pd^ 6 S)sSS) 0^ do^pfe, ea^ffcon 0 fes^ddo do 'S^b sad 8 ^^ §°d 'ddddod 

po SJ po O — 0 

cDcO(^Pftd3cP^dcO obc^obc^SD dO^d^d^ i^Dod. $$0^0 doCJP^d^ E|5^S8 c 6 dd|)do 
d33docTd63CPd§ dSd^so (sb^oo dpcp 5°6sa^)oxgo£). &d do ea^fgo d3dod3 
dddoZi 5°d3ocp, d^d^o^ dSesdo dpcp 'dOftod. d5°d5S eaddorp doS ead^o 
ddu°od3 l§fco®°o 37>& n°, da&^o ^p&rp ds dod [ddaOodod. spS^S) siFdd 
doadoo dgs^daocp doS dqp^poda dpcp eaodacS 6 dPodadOdod. eadadpdoda 
ddS §°<d dpd 0 ^ 6 ead^o^ 6 , $dcpd§ ddorp doS dcpu 0 ^ dpcp dddWtodcpdd 
dpddOQ Sdod. 

dodpda JPOOfb d-^SPO ^633 CPU o3. fi^oS ^Pd^S'do^ 6 d^d^d 

ddp^odda d°ta)dcpd3. "l3d5(oS88<5^ s^ds^d doodod: 'dod 0 ododcpd§ eac&d 
5dd djdt, si&S)o& eaddprp dofoaod. eacdad 2006^ ddgdap^do. 
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fc 


& 

1 

1 

«>2>£)0© 

I 

1 

i 

1 


1 

i 

li 

1 

(1921-2001) 

1 

1 


1 

R 

MlwilWwn^ 

Col 


1976^ 0003 6 u°030o00°£03§ (00^0^0030 0 c0pS 0cpj5 ^PoS0S 

S&tf^tfo e)£)o0o0. €3 0o00^orp [00o0 eaS 6 ^; esf^ol) ©tf^eo, 05 IJpu 0 ^ 
£Pg5, ead530 036o0 step 00^&> : “00^0), 0<3^4fop 
&°lj§j$&, rt)tfo$), 0p00epap0. ” st0 eadi>0 83 0^033^3 
(oSg^o 0°o^po. 

60036 cp030o 00^03 - (03[03e)03 cp0p) 
eao[$[0c§'f6 € 0 d 50 ^^ 0 ^ 6 1921 ea003 80 830^otP03. 
eac030 0cP£0o0oe) 0363308306 s ^3)6p03. t^ibdbQd&S 
0000300, 0J00 0°0^e3 [0qp0 ©qrg0&30&D0o63 
eP0rp6 [0^p0o ead530|3 £Pep 6o0. o°0p 8^0 
©03^0030 J3°63&5ort £sP 5°0303. gsP^e)^ 6 
6o0rp^ t}§)0c035 jp 63S°^0 00^0°l0e)03 
s^ocpdo. eadfb0 ea03^0030 rpd53030o 
£pcp. 00 rr^oS 6 0O0 6 03000 eae30o£P03. 
eac03003 0300 eaotf ^P00o^ 6o0. ead6o0 
I00orpoo ?p^p0^ 0j^orp 0^|00oS0. 
19446 6 U°0P03 €30^^35*1 0300 
, 0330<S 00<j 06 p, 19466 s 
eacS 0^0CP£OC03O 0300 
eao 000 00^|0o^ 0o.0. 
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^d^dojp^do. cdop.d^S) 19516 s &.<5)d, 19676 s £.<DS& sfoxpdo. 
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dada3;6 S)ct§6. [£p. &.S). u°^oS £&g> to^pdaeaarp &odrp ©d^&dd^d sSgdSort 
do££ too0°^^)6^g5ou), 100 &&o ^pda^eaa s>ocpda. eaea^spS S^Scp^eadSaoS 6 
<DPa.3. [§q|S eadi>;6&> ea^pqpep ^^Spoepda. stoda&pda^S $pdd £)8p;6 ^(^a 
^Ocb^ 6 ^Sa spspda ^aOls 8 ^ S)cyg6n° ^a$°d&) S^da. u°^oS $P£0 ^u^odaS^do 
do, d$<do sadooa Tbcpo^d sFSd -5°^^ £5o(e5 dododa^do. saod^apd 
d^dcp^ocdao^ 6 do(dda @>oO ^dodd (§,da$ "SpS. s° 6 sasad^ad^ 6 [doqpod&ddrp 
&pda. eaodado do^d Sodadpda^ 6 spg $o£a^ Sspddaa^da. ddspd |,da0 s° 6 
dadpd eaoaad oe)dda eacdad d^pd^dpcpda. 

do^S [dgsda ddaSod 8P8P eadSadda ckp§ dd ea^dodcp£)§ dod°da. 
19456 s ^0^2 dd£0cP£od5ao6 s £u°§ dd S)c7§6n° 6d^do[d dd Sesdad (dd^dS 
daOod, ^Tdd ^(Kao dao£) d$d sadt) ©dSrgd o. ^(a^ Sa^pofi d°t) 

(ddorpoda do&a^dpda, ead&d dS^S 8od d^cpS^dd dpd°da. cp 0 ddspd spOddp 
6§dd5°o^) dai&odfcgda. 19476 s “Infinite irreducible representations of the 
Lorentz's group” eaodo Sad eacdadda dl£pd.d o^odod. eac$ dodd)do6 s 

« pjda. tfa&)&aS6 s 0 s^toFgfiS - $5 

$dadp^, do(d dod 6 Sdod 6 dS^ 
3di>d ddd eaoddp (ddododdSa 
iSds^c&apdo. [fa^&aSd &u°E 
5St do(d eacdadda ddScdadadrp dd 

3d 1 p 6)S 3^, s°S 
35 p^6o. 1950 &>o£) 1963 ^6^: 
ao §°ooa)d5p S^Scp^odlaod 6 
'oo^ 6 $°Q^S, ep^io^ 6 

&5d ea5^aoS 

6^^ s53^?d, §>d±>8 ea5 

ead^p^i [dp&)0 d0"36pda. 



1968 &>o£) 19836 s £dd: (|>S)toS 6 6 £) $5 ©cp<^§ 

riE5&8°j<§ ds^e^ 8Da)J)o zj>5 ;St§£pS (s>1^5rp 

£0§u°0 s°F)@°otiD &d&3 ©63H)^5P&) s°&. £)<&>££) &£o u°<dl£&o 3£d 

eo eo -° v - 

3Prp£^ S3 &Q4p$tiolti$ zstinti Sib ^cotg: cDo^ 8 £>&dgo 

£j° ocpoco. £a l&Sorpo £0 8ud ^|D8g& ©6 6 t5;6eo, qb&peo Scp^&od: <*>£d<do 

©d5cgS). fi°&) $o|1&2$&> £)(^s°&)C0 e9oco;6£co£o£3 7 :spS, spS^o^ do[d cDo^ 6 

^KP^oSoPdo. 5P66 6 &S& 0°& dP&dDSsPd). dfod sSdfofr^ do^ (DoS 6 6eP^P0, 
d^dgo d 0 ft£ 0 ^s°doex). 

£>£6 tfoSS&pe^ Sp&^l do(d qp6 &&£ ’o€P$b°, siorpod^&p d°lD§_d S(^ 
&CP 0 & 06 6 0 &>dg 6 &;p^db. ^cdo^ qp^pco <*>Sd ^dg^&s 0 ^ ^o^odbjgooo. d$d 
^i&egSrp 3°§)O0;6 08 cdpex> cpcp 6J^S3d;SS). sstioS (£ 0 d°£)o 0;6 §> 0±>8 
§od cDoS 6 ^pdorp 6 ^oj)fii, 0 °S Pi 6 ®! d&) £p £>0 £>& 8 ud 

3°|&ap&0 &jcp0§ ^dgg)£o^ dddrp 6£od§6<&)o£). &K6^)&§, S^)d0 ^)o£d0S 
cp 0§ ©^orjp^orp ^£§>^0 &o6DodS0 e3c£>;6 J6s5^db. £3 S506 6 &>&£$0^ S^)0§ 
dddrp &&dbu°S$& 5°d:ocp, &>&>£pod: ddd &frd)U°S$&p0§ ^ S^db. 
2fr>6S £o{fi 1957-586 6 dr|S|p& ^rp^p, 1961 &o0 1963 £dd: 
q^rp&p 6^6. 19736 s eacdo^ ^cdo^ &0c6d '^6 s rp 0^dd5pgdi 19756 s 
escd^ $pd<d 0 spj 6 ^ £>5°d0:, $pd<d ep&cd: 08 p£ €°|£> £>5°d0:§ ^6 s rp 
0^dcdpgdo. 19816 s e9^)O5 D 6 s 0 spSuSd 0sp; 6 £>5°d0D§ 00^_dcd p^do. 

sSdoos)ooo 6 b 0 6 p 6 p siSgDtog^ ^5 $oC£bo&>£ 6 ^&)§ fi°d£ '^) 6 s rp &3^do. 19736 s 
<S& S^Scygoc&o &>o£), 19816 s cSoe? 

S^ScygocSio &>o£) eacdo^do fi°d£ £ 6 pex> 
o$o£Pqd. 19546 s esc5k;6& ^ 6 dS fi&& 

&0c3 d 6 ^ S&d^do o£)o£)o£). 19746 s 
spied: 08 PJ 6 e9S°^0o ^00 d^SP^J 

CP^p^esS ^eldo o5o0o£). ^pdel [o5^b^O 
e 9 od _ 8 8 P ) (do 6^0 § odo <5 65 d’ ef <5 £§§ 3 , 

sSp^sSpfiS&jd 6 ^ 8 od ^o^d: sacd:^ lido ^ 6 
e9O§^0D0]o£). ^P6^ t5o[d ^OOJv) 

(IpS^Ssd). 

19836 s esS^poS ^Qd - 60^ esdj^ rfd^pdorp ^&)&)S6 s j5^p^^o 
83&rt)db^(o}ydSD ^)d^o€Pdo. ^)do^^3 jSoSS^)do eacdo^ rTd^pdo 

Jvi^pS'do Scp )^ 0 &o£>, s°S esep 8sdde5d:. d^^cfe^p^Sd ^pd^ o 0 d, 

dD^pdoD (oSSoo, c§£§ex> ^^ 6 d. 
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^6d 

CP 


£>0ep50oPi Iboepd’ ^pd^cdo «d6d ^^l^s^oodSd^ spjt 1b30^d rt;agdb. 
S3cdo0 8ud 00^<d§)0 0O'§ 6 $d:a3. S3di)0£) 8od 0odra0:0, CPe§000 0300^0. 

o3O0°^ eou^d 6 ^) 0oDn D §d 6 1925 '0'0o£)do 240 ss^otPdo. <do[& esd^d 
(SdSli sb£>££ 06 ^d 6 00^0jocS5Pdo. ep^do <S3 gS5d? 5 0)^do,§e50S ^pO 
S^di ^SdpS lp0cft)S dsp-^od 6 sto&Slb&di)^ S^do. <d00o(&co oi 
R^dStooS 6 £3di)0 dpcp 1943d 6 es>dgcS §oPi sp 5 3dg dsp-^od 6 sou^ (SS#)^ 
^cdoofi 6 Su°di 

"^oePe? £>00p00o0 il00if&>oo dSft 6o^£Pdo. 0o.a).a).00. 
§0od^&>^)& £3cft)0d: ©efc^sSD Scygbn 0 (00^<^dSo0 ipSdS - ^d 
es^d ffd^POD O$O£PQ0D. €9 s^dj [00 CPgdP /f — : 

0P05 “0J000D S°£PO0 de^^Pd). 5°£) 
oxpspd’ £>o0>d: 0do0orp -d&d ddp^od 6 
06'§ 6 <d0oo *3cdpo0 0doooododo^d). 

“^qpdra 0£dood 6 , 0p00d d^ood 6 
s&gefcdb dd^ ss^dd” &o^o Sod 
e3cdo0 00.(2 dO^c^ ^ftoQ. dd^ 

0S 6 ddd0o d°0^ododo s°o5ooDc 6 0£>du°o0o 
$j°Qn° eP^ dcdpd) S^di ©^dSdogS 
d0o3o0 00, 400 0p00d 
0°^ n^o o 0o 
00odpdgd 6 0do! 
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rpogpl §°I)So&)b: z ub §°b &p£)b&> bcftpbo S^bo. 

&£)£) “ojo^^ ^3°^” ^>£) eso&pbo. ^Dd5^ &£)£) gbogoo &b)d^ftoS£Pbo. 0°&> 
t5£)SJ6 bs^o^ eadi)^ b&b $6^^ S^pbo^ 6 £3b}b5rp biSS^b:. 

bbsPeS gbgbs^o^ 6 ^'SpS.Si Slbo&b: ead&^b) cp^oS d'gpB&iS 

o£)o£)o£). sib^b eaduo^ “83-6^&b”&> b&fi°&3°£)§ c5o°t5^ S^bo. ea £P$ ££)§ 
e3(bobo bobb)ot3° 8ob £u°^ £^)S Sd&bo bonbon 0 &oc$£). im&o £u°£)^ (C5s5 
^CP^S^ 6 baDOu)bo CKp £>£)§ £3(bobo SSbrt&OCS 0 8o§^ |ds) 5£) £)b&1b §°b 
££>&£) H)O0°£ b£)H)&pbb. bs b)b$ £o £s borp£)§ cDo^ 6 (sFtfpo o$o£)o£). 

195 3^ qpbbc^Sb SOft sSt>) so&j^bo^S) £qDS) (^dipb^o^ 6 t5o°bb. 5 
&o£bp°o bb^°b §°b esCto qpbb 3bg &OrS QsdsdcDocD^)^ b & 6 $b^ 
£>6#$bDcorp Su°bo. 6 Sbj bb£Pb S).ib. tp°S ea&bjlpS 6 gdbborp Sd&Sb&oo^ 
1990 £b& &£) S^bo. bba°b £°bb gbg §°S>)£ (80&<Do©5)§ gdbbo 

©ODoJ6Sj)dSi, S).ob. tp°& 3o& b&o [^dipfWoS 6 ^)6 #$j6co b^^ftospbo. 

“83-S^)£)6”&> b&fi°&) £$n° H>o 0 °£ loS&fi) Soc^bo. ^p£3 fbOo£) ^borp 
S38'S 6 §o£3 D &. d°£)b bib^CP^S) bd°cft>£)b, cftpolpb £j°&)o £0 rbocS, £fizbd&&)6 6 
|3SDb b(bdk;6 ^boDCFc&o £>o^0°o& £o3:;>cbo^ S^cboo e9obS§ £)£><&&. 
0&obe>yb gSbbbgob: gp$gb £3p^cbo£) o 3O0°5 ^&^b£3d°0rp 
Sbcp^ocpbo. $& ^gcbcp&o 51b&&y£b bobu°o [§cbo&> biOSobo Slbo&b: |)Eep§ 
^sOesorp ^pgcftpboo S1b&£y£b £)£^>5b £&£) &>o£) bobu°o&> 


bfo^obobo st&o£o63 sSgS'Sb 
“^-6^)£)b”;So bSIb&cpSh 

eoro eo oL 

la3sSot5sko0° ^cbcp^oa. T ^ 
0^(60 o50^(bc3 ^"o3 \ 

bobo ^ 6 0300°^ e9<bog^£0§)£ \ 

jp6e3^ 8 obOrp boOo^) \ 
ip ocpbo. cDo ^ 6 g3^pg^rpou)J6 \ 
5°6c^P5pSbDgo5 \ 

g^p. &. 1 psSo»c§^ eaobo^ \ 
io$ gSbo^o^pbo. \ 
“|ds) 5 bbg i^^obgo” 

^P^P&) “o3O0°& ^Dod) bbo, 

"oj o0^e5"bo &u°^& 'bbo ”rp 
a>6°^53°bb! 


gbcbo es^^bo. 


j Pha ^.a^ 303 ’ pp ‘ 5U ‘" 532 


fc ftS«w 4, 1 

- rr '"“‘” 

ME CHA» 1S “ of ST1MU receptors 

. 




( K« i «^ De “ mb ‘ r 1969 ' 


svMWAU^ ,-j a „tified according to \ 

, \ 

existing cnten] 0 erentfibl es ffla tion of haio^f \ 

in individual vag ^-een and the latencies 1 

and ^excitation ^^ ed thU ^tXS 

w " 1 

pu»^ry 

■If defifttvon recep gtim ulated by V {ot sb ort Vf Section of 

3 r The endings ^ left ar-v ]U» con gestion foltov . £ -ybisexcita- 

I oedww of 5" Jm °fSori''' Mll “ ,i ”'’^ry P«s»“ r0 *" a 

\ tioo «• "“"rfpuW*^ “l^n pte S »« “^e‘fr «»”«» ”'/’{ 

«r^ rJ. t 


“e3-6^)dd” eaSd qdo&v Sod dO^ddex) §°dd°fto£Pdi I^do do 

d£>S 6 sdu D ddsJ 6 ddo, dgd ^oePo ^ 5 -dSdo dd SSd dqp;po Sod dO^ddoo 
S'pdo. Sd do ^pdpocdp^ dUd [dS'Pd 6 60 S ^pd&cdo ss^pdooo £P 0 °dd£pd§ 
e90£P&odd6pd§ 6dc^dd<So& 

PPdj Ibdb 6 dy dOd°o;p dosood dd^)oo IboeP^do ddydp ead&pdSdo. 
(daSpd^od 6 ^ eacdoddo frgfyorp 60 S, ead§ 6 ^dd^don°^ ^ftdorp dO^ddoo 
Slb^pdo. 8 od d^d)|bd dO^ddooorp dp^So s°doocp eacdoddo ^°|do d 6 o ead§ 
6 oSft. depd € D |^^6^c^a o Sot56od 6 dSd dosoot@>d ddcdpodto eacdod Sldorp 
do^ddS^pdo. ^cdo [ddpcpo dod (Society for Scientific Values, SSV)d 
^oDO£3°db. doe^dood cdood, 0 do$ddoo^^|dSe|oo Sd d 6 o ©d^&ocdfrgtib. eadod<d 
6dd3ptfo, dpd°o Pb 6 od Sdo o)o£$ ^dood, dePdydSd Slbododo <ddo ddocdpdy, 
dso^d ddp&pdo. -da dod dodsdo dodfeooS d^dooo, (oS^oo^d dodoo g^spdo. 
oDOeP^ 6 dyddod S$dcdodpodo (g 6 ^ ddos°l)dooo ddyrp eado SdodoS^pdo. 
d^do ^) 6 ssOS ^do^^spao Scp ddpS^odo eacdod d^dcSg^pdo 5°do. ^[^xdo 
ddpS'Poo d^dcp^ocdo dOdu 0 ^ esdrpod eacdod ^pdoS^pdo. 5 dd(ePo d^&^S 6 
ddpS^oo esdddo eacdoddo spSoSs. d£odo 6 dy dodoo dddo fPddo£Po;py 
^p£3d dod&joS^pdo s°do! st6oodo£3 d^Sod SSdcdodpoo eacdoddo ^(Jbddooo^ 6 o 
Sd, eacdoddo dd&dgod sSg|n° ^pdoS^pdo. 

(do^pfWoS 6 ^cdo dOdu°odo epfbScdodo^ 6 |x)ep£ dddp &d|b 6oS^pdo. 
S|6 qp6&0& ^|deg^ €PG° 0dlDC£) 6)^0. c3$d ddtfd d& SaO&d d^6d)d)^(ddPSPod9 
eadod6oddo da^$g3od dd. d6^$doo 8oda§ eadoddsorp 6oddpdd^) eacdod 
qpdo&pdo. (ddodo 6dyepd doddda d°od dO^ddodo StPpd qpdo&pdo. 

&Q°tf£tfto&o&5 sje^doo d6^4fr5odb 
<5°o/1&do ^c&<dSb”d£> eacdod 6^0. 

o 

^6d tfti^£o, dO^ddoo s°doocp, 
eacdoddody&S 8od ead§ - ddd (cdpui) (dcdprao. 
cdodoo;p ds 8od dx>o§ s°odrp dpdd d^od: 
cp ^^ 6 ddd ^s°d3 S^D^pd. 

eacdod (ddorpex) 8 od d^ eldd 8 ^ 6 d°S£). 

^PdSd 6 <a^y fe^cdpdoe^^poo, do^o 6 )doo, 
djePoePoo, -Pjfecdo ^pddoo 60 SS. ^qpdra 
ddSd 6 sddrad: ^o^pdDdd Scp^doodD sia 
^ooPbd) dSd s°d)! s°S ead§ 6 dy Scyg&eo 
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^^p mu° c^o^ 6 'ticp'fiS sfcocSdPdo. sSdoQ, 3£bo <ssc 3±>^6 £)d&£po&> 
d°os!x)g eadiptfo g^ib 0 &p 6°dgo g^db® &pdQ&;3dPd: s°&. 

5 di^epex) d°ft;6 &J86 6 ^^p6d 400 £lePo&> o3O0°5 (aS&SoiPdo. 

6§£) gdg -P^o^d) eadi)^ diO'g 6 #^ (qD^p^o £Pep &o£>. d&d $fy&>f&o€P 

gjl; <3;6^£)d). cDoe^&oG) diO'S^&co S3di>;6 d)l§Po&> $&$oSdPdo. 2004 
£d& eadi)J6 u°^J6 sp^odo 3672 d°db (£^£>0tP& - std> S diO^dDdig^p cDo^ 6 
dbOo^). s°b 8og sSSs^ Scdocp£)§ [ditbdrao &o$g e5cp (did^do 

&o$g Sboggo 5°d6£) ‘boepd’ ^pSocpdo. eadi)d £s £)#orp S^Oocpdo, “<$£> <do 
zios 0 J 0& 8 <dr^^<ddr<dod? tfo/pdf 0°€^e%e?^ £>e*)<defc> crotfS)) 

&£db°rf£&abtf dj§£> <38£&&36x) &>$£oofi. 

&otfo£o o £>cu><d £&$&>£))& 

3F>iS&<3b d)cp<d pg5o, «d°o^^ d'orpd^ 

^cOiPYpSj, SootioS 8 dPd^d) 

^o^dPe)) <£o<3. ” 

l)do ^^PgdCQ, ^J&g £><£000 O£p0tS 
dorpod) (oSS5or5 dpg^orp ^|&apeo dpdodod^ 
s°vo$, oooe 0 ^ esodrp fbSo^s) e5$ d&d 
dortosftS g^c^rpd}. 

S3cdoddo (3<g^ ffddPOD OEpO£POOD. 

19816 s eacdod oo<d<S cpcdoeJ doddo 

© 

Ipd^rp^, 19966 s <3&ds)5dD Ip^rpJ^p 
<3^dd5pgdo. 8£Pd<d 8P^d5o £)8Pd 
e9S°d^§ ^gdodrp, $pdd PopddD 



SifpracenfrieftZar- 

crest 






Tricuspid valve ■ \[, A 

Anterior cusp 











esddd ©(dgdodrp &zy^6d. dopdd [ddo£5 
e9S°ddo§ eacdod dgdd^dd d$bgoo. &d 
&c3€°co e3d£>dd) cDo^ 6 (f:cdog)d£>. 19866 s 
eacdoddo dd^ £)$pd® o£)o£)od). $pdg 
eadoS, eacdod dd^d^ $£)&s°o 
\ dd®tf<d^p6s§. eacdod do^ -6 

ddsfdod 6§d«do d(S^do. 

K|] papillary d&odo65 ^^830 SdoOCP 

m ““* Sri8<;rp 60^^80. 2004 

fe# Papillary S^)OS)dD 21^ ^di)j6 

fW muscle °° 

f~~~ Left ventricle dc6o^QP'P ) do. 


i - i '- r : : 
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p 

| eD.cb. oJO^ 

Hi (1927-2007) 

1 

i 


Wi 


(sh £9^1; (o5d°5 ©dfrS^dfrS &>bi, ^PeP^bra sSp&p £obi £>-p S)c5£o 
Sib b^ S^bi <b£ fbb:g;5&o£od3 p>. %%5 &bp5 Sb^, "&&& 

S3cbo^ SosS&pbo. 

eo 

ob ob. ob(«b 1927 q3[8D^S 21c6 ^(^beP^S ) 6 Sjc^OtPb}. (=3dbc6 [^°^ab^ oDb)^ 
esb^S d°fto&. £r°t5&>o£ 6 ©qygSS&S^ <bol& £fi &>o £) e3db£ ib&'Sbra, S)d5gS3&> 
(££pspo&> <^o£bgb:;pybb. £s £>co£o&> e3di>;6 6 §£) 0 °o<bo staSotPbb. tfcbb §;6 
te §6 es^bo sSo, 0 bybp jb:b£3 d^bo ^ 6 SSSspbb. b^bsp S^togodbo 
boo£) cj3°0b -p^o ^ 6 0 O. 0 S.&. S^bo. ^pbbS'bod 6 ©db^^dbS bb^bobo 

;po£> bSbb&obodS p. <DS.g. 

£>o[S , .SbS.^S. CY 3 Q 

[o5(^j°(i'5 T3 o6 £ Sc y6o. -bs 
0bd5oo bo escbob 'Pifecbo 

£3 ro £-° 

60 ^ 0 ^ ^5P$oZbb S^e^S 
£$P&g 8 ^&. 

g^beP b^bCP^Odbo 
&o£ 1954S 6 ft.$)£&>6 S&S 
esbobbo eadbb b°<b 
spSdb (bd^pfWo 

(National Physical 
Laboratory )^ 6 Scpbo. 0 b?b 
Sbd3P §M '3 T 5 ^Dc5o 

d°bo£), 0^6 bb& cp^s 6 bbb 
bo£) 0$0 bDft 6 SJ 3 &. Sbd3P 
<3°^>0y ©spS^fc Sdbbo bo 
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. ©(3p<5 6 &jdk6’ 

5P0°£ds3o6 s S &£6<do ^pdo. si£> "&&> o3p <ddorpo&> lo30$0o£ Scdodo sSo, 

$cpSo sSo|dJ 6 &£6<doo t&fop (oS^dcs) ^$g25&&o£>. u°3&&) d£)lb&d &oo&>, 
^PeP^dra^) ^3 3Prpo&> Sddo dg<ddorp 6oSa. ©dipS^dfcS fb6o£i;6 §°&5>63 
&&p£pdo e5cp $cpSo eaqp£><d diddcpo cp^u 0 ^dorp oEpoSft. 

Ep D d<dc5'do6 s ©d^^^dfrS s30-S 6 d$J6o& [£p. So^ ;po& diSs^do. eadi>;6 

£>ds°o £6t5di>&£b, ea<d0 &&zs°& ea ^P0^&3£3;6 \£j°. <D.Sd. ea 3 D dg(dS$po&> 
g^^ftocpdD. 

©cSp^frjdfcS &>£ £0'§ s d);6o6 s ea§d ^(do ©0&3P&D6 6 
d)6ep;6o £odS eaqpddxS &oS£). 196006 s ^PeP^dsa &d)0«do 3 Pdo|: £>8doo u 0 ^ 
cpp £o;boS ^)-^ 6 &) cpp esOrfe. 197006 s &££) ©5 §c&;So Sdfop0§, ^(ffopoH 6 
6t> gftjiS [oSc^lp^o (Satellite Instructional Television Experiment, SITE) 
8&d3p §dsPo&> 6£d3pfto£)o£). 198006 s s3op&>, cp36d& &£d3pfto £Pdo. 
199006 s u°cpd tfS^dkoH 6 ^(d^o^a $cp&> 6£6<doo &>o£) 1000 §6 s £o<bd 
cDdo^ddaoS ^PeP^dsaoH) diSdoo 836l)o&>d: £)0d3pfto£pdo. 

_D Q— W. 

^o^, &s^d«d £od3 ^TSd odspo&> £)£)<£ (D&06 6 
§°e)S£Pdo. £3 ea0^£&>o&> 0o^ d>d^§p£Pda. 

1957-586 6 ©o^Sdi ^tfgd ;SoS$tf)do (so&3), 

1964-656 5 ^o<d<p&cdo &pd£ ^osSe^do (Interna- 
tional Quiet Sun Year, IQS Y)o6 s 3Pd§di> s pd£(d&podD 
^Qrp 00£pda. 

197006 s , 0o^ ^s)%jcXSb5 [a3c§'do6 s (5&d3p S36 '§ s $)J6o;6d ^do£)o£Pdc>. 
&0£o ^pd&cdo c5&d3p lo3d°CPo ;>&>£go draScdoorp ©$S^a 3o&o£). ^pd^S'do, 
s3od^(S°r5go, ear^di) ea^)d5p c5 ; po6 s cp^dSo ^pdos^o fb6o£) '^Pt5]6ot5c3 D 0§ 
<^o<dcp&cdo (5&d3p, cj3°0d 1^Pt5]6d ^o(cp 0^ ^<bo£Pdc>. 0<Y)^<3a^ c5&d3p 

"^80 dc6a/Tc\^ SS^SScSJSd dPCP c^oboCPda. 

£d(^ 8ud doo£) d)Od°od:£b, ^|&&| - 0SM6" Sdddbrp (1982-86), b^nosb 
gddd: es^d^rp (1986-91) 0OS 6 &&dorp diSS^d:. ^pd^S^ ‘ea^)d5p £d^ 
dodo ©SgdSbJS’ s°d^^p0§ ©§S3dgo ^slpocpdo. 

199006 s 5°d^sSpo ^o ^cp^ ^PeP^dra ^pdj)0^ ea^rp^^ 

^rOO^CP^^, CP 0^0 ^oP^d830"o3 [o3^PoP0^ ^9d^d53c6o 3d5^CPcQy!> 03[el elc6 *d^, 
^o[8)d6o€Pdo. £j°6, ^PeP^dra d^dij^d^^o, ^pd^S'do6 s [8S 

^Pd5x>^)o^ §°o^do ^od3 eao€ D o6 s eadi)J6 ^ eao^cpSdi) ^od6 s 




©c^PcS 6 ^r)d5oS’ ^0600 ^38doo t5d5ocp0§ ^<dj( 2 o£) 
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Year 


(o5£od zpQfi 3 osdoQo£)$ 4s £)(4 o (<6£o4o &p££doQ. 


$3p£o t^p^boG). 1990o es^oOs 0 SSu^sSdes &o6|es> £>Oc6 zf6&&£o$£) 

£0 s>epex> £)6 p 3.86 S 6 ^ &>&p ©xj§S £Pdfo>^&> 5 gd£6£>p, ^pfi 6 ^ 

esEftbo&oS. ©o^ £>& e9£rt5&>© ^ptfSdbo £0 sfcepo o ^S$oo 
£)6p 40 ogo to&p £d$S&> £p(&& ©GbGSo ^fao^dkS) ©&p;bo£P&. ^pd^S^o^ 6 
cS^eo Jv)K6doJ6 9 ’dbx e9&gon° ^pfi 6 ^ S&©o§ s°6s3&^«&^d5:^£) 
&e£gO. &S°SP^, St^) 6 , SSgS$3°d5b o50o^1\)6d^ £Pfo, cieSd’ &£d3pftoS 83^6 d 6 
5°ex>£go Stf)£b<&)otf£) ^p^ 6 o€p 6 d. 

£Pep£6sa eadbo^ CPssidbpo &o© 5 °^gpo&&^&). €Pep £)6& 

©c$4 ©^o^ 6 &o&co, &o&£)^ (obc^p^jpo g^o £>6#$;p $00°o&> £(|g6ofe). 
<*>o&£o ssdiS (d°o&c£> &S°5 °o d £)§ £Jp g&dSp (South Asian Asso- 

ciation for Regional Cooperation, S AARC)& ^&oa°&. %p 6&6£ &6$§o€p & 
s°co^o, 3PeP^6ra s5p&p £d£S &£p£PU°©^ Ibgd&oG). 5P0°£fe ^^P€PU°^ 
l^oe 0 ^ Ib&g. (o3(3prt« 0 ooJ& 3o§°epp£) ^©orpdo. £s £>&p£p 6 
^)g6ra S^o Ipg^gpcp &b^§^o°&. S$»sgon° ^p 6 j) Ip^odSp^fe) ^o&sp&d ^ 6 
e§© &P&&PO, <D3& [o 5^€°^ (oSdj'SOtS^S) ^00°^ £D©&0 (nDoP5°U°o^ 

g^tfSiPtib. d$* (ob^pcpex), &&p£p 6 o eaqpdorp^ tidti ^dcpo^o^ 
lo3©^°G)Ot5^^© eaduo^ J6s5^b! spades s5p&p& e9o<^5 |o5#b$£ ipd£ (Intergov- 
ernmental Panel on Climate Change, IPCC) &6#$6££ ^pep 3£gs:& 60&D 
<s3d±>^6 4 P©o€p 6 . ^cpcpo ^ 6 3p6^c5^o ^id'S^co ^ £P0°£6ra ©^c&od 6 £3;S 
{56go& ^p&^spo© ^os 0 ^ S°§g. 3s^&. 
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19996 s do[d ^pddS'do, cdapd^), dp&d)^, es^Os 0 cS-^o ^ioS dDdpdo 
200 sSdoS ^jc^doS 6 6 sj°u°o ii°6x> |[d [dd^pdo S^do. rpC^ 60S “dS 6 ^ 0 ^)” 
eaS dpd^ depute*) ^PePddraolb {Sp a> [d^p^pdy ds sgodSo dO^do&od. d^odp 
d^d 6 dd^[d [dc^pdo (Indian Ocean Experiment, INDOEX) 6 s d do:d:d: 
(dqpd ^dSdoS 6 £o(d 8oddo. ds d&dco ^podpdod 6 ddi>[do6 s esds^do. ^o&pd^s 0 
doo£) [ddOoS d^dyibd n°0 $pdd 6d$)odo ^ioS SS eaod d^djd Sd rpSfi 6 

dSd 8od d°6SSd dd°S3 (dcSpd^e^ d6‘§ S ®oSo&& ^d^do O^Odod. 6dd 

s!podp dod 6 ^o^oo1C5o"Sd 3PddS<3°d§ dodpd: 7 dtod) ddoZdd d°d ddx>)&d)&o 
^pdo dd:fT^do. Sddo sSosigjoD S6 )^&>o|3 (d^pdo S5<S ddp°do, do°po eaddodoa: 
cDo^ 6 [d^pdo dp^^od. dS 6 ^ 0 ^ do dgdd°c£) dfbo&oo ds^Sd, 6sgdo 5Pg§>§ 
5°drad:, dd^ SdbBi6gco dpd^dodbepcdod 7pd]6o£PdD. 

S$d dQdy^O£P0^d (=9dddo doilcP 6odd od(d c0°§^ dd^d}. S^O dod$g 
^Ddgd^ Sd3 ^do cdoocpo: ssddddjd eacdod ^pdocpdo. S°dd 6^ldS€°6^ 
ea&d S& eadddd^cfeg ddd> do£3 do&o: Scdocpdy [S^SpoS <dpd<d)|Sd 
[dspSdodD eacdod $PfoOT ddodjOCPdo. 

dodp& 200 €°|xdo dl§Po&> ldtdOo£P&. eaSd ^)d5°od:, dp^lrp^d: 
ddeS" S^&i. sp£36 s §°dy: eaoddd d6'§ s £d6 s ^Dood6eSD^b (Advances in Space 
Exploration (1979) (ed)); Ionospheric Effects of Solar Flares; ^PePddra 
du°gddrao1> dpdd [d^pdo (Human Influences on Atmospheric Environ- 
ment). Journal of Atmospheric and Terrestrial Physics, eao«d6d O^pgco, 
Indian Journal of Radio and Space Physics, dfdS) do$ <a^«°|fcc& dlpdodp 
eacdod dod°dd SfoodSe^ d$bgoorp 6;pydo. 

So^do dd 6 ^ S&d^p°O0 O$O£PO0D. 

19686 s ^TSd €°|d^)§ €°oS d^dpd ^6j^d5 
S&dd^do, 19896 s dd^pd^ ^dd^tpoo 
o5)o£Pox). 19886 s eaddd oodd o°cd)£ dod§ 

^)6 s rp ddydc dpgdo. <D^ldS^d^dg:d «°|fccdb 
dod6^ eac&d d$bgoo. 

^pddS-do d^dotdgo ^ocpd 69§S^a 
^do depd 6dd3pfto£Pod} dS'do^, 

Sbi^ <dd ds^dodD s°do£pdo. 81 
dcdodo6 s eacdod §°d §&6 S 2007 TfdosDdo 3d 
dod£§) o€p6 . esd)d3§ eac&dd: ^pdg (dodod do(d), 
siddo d:dpc3ex>, siddo dDd)dou°^ 6SJ3&. 
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^PddS'do^ 6 SS6'§ 6 $6cO 5°£)odCPS§ g&> SD^Sy S§£ 8P$gC0. 

eacdo;6 eaS^d: d)§} sSg>, ^pddcS'dod 6 $D£g diO^d^od: ead&dg:^ 

d3°0d &&S°d5peo Sd^cpooo. 

O J G 

5&> SDoS'p 1927 ©rtJ& 10J6 830)O£Pdo. cpO dDtooosDo d&\&p5 &>o£) d£hcp, 
&o{& gPdcpspS^S) 0sp0Dd5p diOlojpocdoo^ 6 d>0 Slbcpd:. eao&do eadi)^ 
d’d^o, dsp-^o 0d§ gP^CPepSd 6 &6fto£). eadi)^ do S^d^od 6 

eaodd 0 §dpcp£h S°ocpdo. dsp^od 6 <S3d53?5 dspd^id deSS S°do£), dsp-^o 
d^ddo dd^S" Slbcpdo. dsp-^o c^Sd^ 0 ^ ead%d§odSd: 'dldto&rp dd^_ (dspdoesd 
depd ^|o 5 [ddorpod: dd^ospdo. 19436 s d& d.d. cpdoS gPdo^apSd 6 

[ddorpod: Sdddy&, dd: (o5^ 
^8^ &>§*£ d<3) 16 

§ 6 s Soto do “dde? Sod 
l_dd5p£$o£), |d$ 8od^ 
(ddon°S^ Sjo^db. 

eacdod 8od 
ds^doCd dp cp. ^ds°co 
DdSdorp da^jpdo. 
sdddd: eaod d£&p dto 
D ep dodb^d. ddp 
S^dgdo^ eacdoddo 




si^o. eacbo;6§ ea£go<b bS) n°I)d5. bs ro €°o6 s eacbc>;6 (§3£5, 63£> ! Se36 s 
s5do£) ea63n°&. 8ub d^&bD^n 0 eacbo;6 5°^°o&\ £)§&33£ ^Ob 60S&. t?°c3S 
So£s35 ea&>bn°g£ “£i ^)6^ ea^ "^0330^ gpo3pS” ead53;6b3 siggDjS ^)&bo. 

bsPS^tl) ^9033^633^0^ SS^^b SPSP ^90^ 3&>§ S^^OeS ®$)&7>bo. 
83^)§ bsPS^S £^|l, eacbo£ ^^bou)^ eaiSb £6##^od5pe36 s £) £)^£>6j°e33, 
^CTg^SSsP^ ^SS°&oa. 

3&^;6o6 s ^ 

cpIP^ 63 eas°'bo6 s £) 69^0°G3 <sad53?5^63 eaSb&on 0 ©b&pcpass! bs ro ‘3 o o6 s 6^oSyS 
eadi)^ ^|§*j(n°5£) SO^ocpbo. £b£>n° eab o u D l^oe33 6b £bbb£) Sfli^oQ “*)£>)63§ 
odS’”^ s33pb<bo £b 19466 s Sood5<63 «°|fcdSb £[§K)^ Zto^Oospbo. 

19486 s ^o.^bb ^pbo33^b 5P0°£bss> bobo6 s § 0 J6^ D n o oJ63&^d3, ©&)££ 
$o&b3 3Pb«bcS'bo6 s ea^s D € D e33 eSb^sS. ea^^sS«°e&j, d533.'§.6 s ^ $F^#s°|c§6§jS &5 
■Spu 0 ^ 7j)^5 d^Sj, ^b^S S^Scygodfro ^oS (sfcl^S ^5^ spb&cS^SS 
^€F)bo. |j 0 b)CPSP&)6 S 3&> E3°bb bS^bo. 83t>)b 3&> (oSc^O^rPO 

fb6o£) {5£)S £^ba. 19496 s S?5e5 bjl; |ptfu D sp&) (oS^b^ ^P^Sfi 6 
3& ^b^| S^ScygodSpSS 3e^b3. eab^b ead53^b3 cDo^ 6 &&bo6£, &^S£)5) 
bg&CO b0€°bo. ^b^|b3 SSt^ §°ft 3o6^ 3&> 8ob ^btftb^S) b&fi°^b3. ^dS 6 !)^ 


3&> $8p£3d5p b)O4o^ D 0d53O6 S ^) dSpb&Q^eSS) tfotfdjOCPbs. 


&b) £>6d°d3n° ^5°^p^&64©ifo^3y& eacbo^ S5 6 ea^qpbra £cp^p^b&$o£Pb3. 
&6 tf^S^ftoS 6 ^633 eacbo;6 8ob §°<b S s brS)b ( gS3 b&fi°^b3. ^pO l3b3&dn° 
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cp0£ o&y -6 s ! - jSygSdg. ^dtftd^r 5 ^1 )Sj6o£Sd& s)S^)§ 

5&5I ^Pi 6 ^ <3°^ £>o£oo S^sS 0 li^ddod^ dddo o£)o£)o£). 

19516 s 51 p 5.& e9doddo ody§ [dl^^d^d 5°d^ Zkod 

o£)o£)o£). &££) ^pd&d 6x>& escdod. &£) do escdodd: 

(o3sSot5o6 s ^ £9$ Ibdgd 200 ^joPospo dfo6d d°6°dpd SOS^SjSd &dd3pftoS 
®&s°£o d0ftod. sid^d &c&)3 &s°£ ^i^^oDd 6 doll 6 S^dddDd d&dgodD 
ddlDospdo. ^6)-u°dk6d dd(spo Sod tfe)d £9dod ddlodoo escdodd) 0 dofk^ 
(oS^5o£ 5 d^ssodrp dos36POD. 

19536 s ody ^pddcS^dd 0OP> d£P]&>. sid^d dO^ddoo 

Sc&cpdS &dy £Pdu°£oo ^dodp[do. £9$ "dd dpddD&y§ ^doo 15 <*> 0 Pospo 
0[§>dd. 1 9546 s spdsp^d dd[d ; 3 D o6 s dx>$g ^|dap£n° So °db. &dd 
doOod e9dodd tf&od dpu^Qpdrp u°^ dx>$gdDo[&d eJ^oepdb. ddepd" ddd 
8od d’od'dd tpdd <^60 o£P&>. §°d dod&a^cS dp>6 dSftd doH^odd 

O— 0 oJ Op — 0 

gptf^^od 6 'Sdp Sl£P]^0. Sdo ddo^Pd 5 D O06 S ^dP^^^i^dq (^^d^d Sociododo 
doll 6 d^ S<3°di 

19606 s , [dsjol^ ^Od (ds*do, 170 dodl^cpo ITd'd^e? 

£6^#^od5p£)§ £9$ ddy dd&dy^ sd^ dc3ddD £9 c dp^do. cpdd 17926 s [2)635. 
ds| $odcdp do'dd &(p D dD6 6 ^oS 18996 s §°g^^p6d: ddSodod. dS.^5. 
s^SdS, “ddS'dE [d3P£P”d§ ^7gSn°o2)J6 83°d ddd'dS do63 [d^d ^pfe^c^oo 
ds dod& g3d&rp ddS^di ody £)dy cSd^eS, 7j)|§^[tp 5^ dcdpd: Slbo&d: 
dOd^oo, S3 |d§) dd^dpS do^o^do. ^)U°dd i?Pd d^sS ^do^^lbo^odoSod:d: 
^p636 s ©d^d do|Egd§)d9 Sdpcp]&>. g 0 c&zj D S& 8 $j°d&Qx> ^Pi 6 ^ ^Fdd 
dod, diO^d^PocdDo od^ do d°5°do 3odd°ftod. 

doddjdo sfcdd)^ ess^dy dpd6pd§ d 0 ^^ 0 ^’ dOsl^dd <dk ) d6 s ^ ody 

(daPOCPd). d^d cOOO dddcpdd dc^P^dodpO doOtD £$t5jo!)£$ ddd) S3(dOc6 5®0c6ddc6 

[dcdp$o£pdo. Sddd: d^od^pd:6 s ^ epdd §°oddo dftd ^oorp PbOoiPdo. esd^oodd 

s°dopd ^sO S5d, d:6ap d°odoo &$\ 8od 

o eo <>- 

&dd^^o^ J)od:d:^do. dO^ddod Soon® £>& 8od 

^)d5od ^PePddrao d0Pi &o£>. 38 "^o65So6od 
® ° — 00 

SQ^^S 6 o^y s°dopd djO^d^Pocdp^^o^eP)^. 
dd^pd &^)6 S ^ 8od So6odo s°d§^ do6^^) Su^do. 

19716 s d°gd^p6, s°dopd dO^d^Pocdpoo 
Bodp d0^ 8od ^cdoo [o30d0 do dO^d^p ^o[do 
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- $pdd gpfi 6 ^ sT^d^^ &0r6 (The Indian Institute of Astrophysics, IIA) 
SdjSoft. ds &0c6 3Pd<dc5'do6 s EjfSd^^ cDodrpS 6 e^dySoft. 

&S6 6 8 ud S)0§3^ lbCPO$d SJ)0E)0, Sgodo &^OOD. £P$ dd^O ^PddcSdc^ 

cSIcdo^d Ibd ea^dd" &>6 ;\e§£) £)0)oddo. u°&)S 

sdsdS d)£kfe)o£). d^dd 6 ^ stofbdpdc^S) ^ddoodg^ £Po<d s°o^§ dpOoft. sdsdSS 
^diod^oaD tiQ'zffiFJ 0 ^o[dorp dodSo&d: &£y ^o^ 6 S^do. ^ do0^$£) 
3d§°I>)d dido S^dd: s^dP^ 8od eadogd *D(b;6£) ddoSospd:. 8^6)5 &d)ld£po 
“rpSSoS’^S eadj ^pddsspSy sift ftdp^oftoft. 0o£b ^oftdypd <dd^p<d <s>c§ 
C5o^j£§)^ cd}D^c6^D OoSp d&fi^ti). oD63 oSd oSoftdo ^J°d oS^oScO fbSoftft (£9o5rPaPc6 
Ibftftoft. -ds ft^orp d^Sy [didiod^oaD d°dodgo dSftft £)04d^dcdp^;^oddo6 s 
jb^&d^dcdp^dD. 

1970d eado^od 6 ft 6 ^ [dfpd ftS. do(d%)5 sdsdS dioftftpft, e:£y d)3$ 
§°Sd5pcpdi sio<d£3 ftSdjfi 6 8§ft0°^ddd)do ftd do^j 55 ftdj ftcdo&>^ £>d& 
eaftoddo 1982 eaddo 19ft ftod$o£Pd:. eaodd: ftx>ft:1b eadftft eaodcp&cdo ^d^ift 

eo & b° 

fto$pft§ (International Astronomical Union, IAU)§ 0#£dpftrp <DSydc5fc§&. 
d)ftj£3 iftqpftft^o^ 4 u°e§§ rpo$, e:fty dddfty efo^SdftD (243 ~k)o6$bb6) ep$§ 
e9o§d^D€P]do. s°ftdp5 ft04d^dd5pft§, ftfto — f- 

sD^Sy a)db 1b6pd:. ^L 

dft^ftoD^ [ftgieS 8 dpftft ^ft^fedod 6 
sDSSy ea^d rPd^Pdfto ^Pocpdo. 19706 s l/\\ 

eacdoftd: E^Sd^^od 6 €°o$ ft^dpS $6pyd5 1/ \ 

S&d^do dEpoftoft. 19776 s ejPI&d^lftoS 6 A ! ^ 
ft°0 fto ^&) s^d^do d^oftoft. 19816 s ,y i4wn 
e^pdd [oDSjbd^o eacdoftfto ftft^JpfttE&el 6 cT Ijx^W 
ftdgQoSoft. 8od^0 eacdoft (ftftodod 6 siep 
ea^pyd:, “&d <^| <&>^) <&>^) <^|td$§ <££[), |y/^ 

rtoC56rf&on° 6&i £>$<d eP6;dd^, // yy4 ^ 

djodd ddg^orp <dodd)cp^ <dodo 
Pf<dj£>d sid 75 

^g^p^oddo6 s sacd:^ ^S)0°^)§ // ^ 

dpcp si& ddjrao £(dodoo<d£) / / 

eadi)^ ^s^pod^d:. _ , I 
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8°otf6 tioti 6 g&odP<& 

- tffbo tiQsfizhoQ. ” 

- ab.3. t>$ 


4^°^ &>o£) 6 ^°ocp dfotf £>oeP6jj 
(oSssex) &&6 3p6^c^ o€fi$ §^)5 £too 1 d& S)^ &o6pbo. £s £too 

dfo>d5l>&^ “§^5 ^°d5o”n° &)(&& £>£c£)£o a^&oorp (oS^)^ 

ctoftoft. &>o ©Sd353°BJ6 S 6 ^) S°S [aSeso 8§£)ePo&) £3 e£&goS $)&&> 
e9£cft>£o &3 ^po^£) &S6 6 S$p©y5&o&. 

[&3p 5 8Pcgo zp 6 vph $ > tf&£)o£). cpii £)©£ ^)|), 8dcp6?5 s!po&p 

Dcp^oc&o^ 6 ^©g^jSo ^SoScpd). £s S^Scpgoc^od 6 sfco&ggo, ^qptfra 

8&D^o, ePgtfo, 8P$ "fesS £)ex>£o&) 
(^^§po^cp&. n°o$ n°0 ea&pp ~b$ 
^)6do8DOo3 (£)4p£o iSpskEi cpii £)£>^ 


6tDo£Pdb. eSdoPeS a)cO^ ^joDCSub ^)^S°Oc 63 
esotfo &o£) ^poS)§ e9&>££)0£Pdo. £6p^p§ 
eD^corp <^£o &sSp3oo£S 64 £)£g& 
e9o£)ocp&>. 19306 s CPU Sipd 1b| ^[tp 

&P&. <*>0&£g) (oi)^p5 ^DCOOO^ 83°S) 

®£o&6o «Do.S.S.(DS., <Do.<DS. 

(D^.cDc^. 
ge^o^jSp 



(oSpS ^^p$ 3^3;6 USSS&o £o 1954S 6 cD&Ssd5 ^oS <D5©6S3<D5 oEpoSoG). 
&dSrp 'Sdra S&d3^&)63§, ©Ag^ocp (&3 p 5 <3&>3dod3 &os3o§o£); 6 &&£go|3 
d5^ d°0o£Pd3. 8ud 6&f$ ^003 8goC5o ^pS^G) £>£Poo 3 ^p® 6 ^3od e3&>£)[p§ 
“<d£)|)” g^o SS^cdo&oG). ^Ib&i S^pdo SdS^do^ $qpG^qP£d53303 
1&3 p5&> <p£)£) ^GSexlb6p0pG)rp iftpdo. -ds ©sS^do ©^g^ d)0sp£pod3 cpO 
SoDoS. &£) £o (o5sSo£ 5 spjgjorp So [dieso ^SePo^ ^p 6]SS) Sl)g;6, 
r5sS^J6 ^ps$3 stop^S^ dps>oG)OtPd3. 

“§^p5 ^°cp”^ 8od £9do3;6 sgo£5o dp£poG)o£)oG) - &)8&ePg £>dS, (JD6 d^ 
u°tio£ s°3& ^9ox)J6 cpii (&3p 5 dd& S>|), 8ud tS&^g 6 ^ S^S 

S^ssoGb <p&>do[£5 'dd^. Sd^dp 30 tfoSS&p’o [§<do ^pS^G) £>£Poo3 sSp^&oS 
^docp^ 6 dooJvO&^d: - €9SSyeSD S>|) ^5*hb&§ ^dbod) Ss^dldoS 8 d°cd3o 
S&JPJ&. ^ 5 6 d30d3 SSS^&CO Sgj&iP^ft). 

S^Sd^P ^fbodo, 3°&g £P0§ S)|) 8od t5S$§;6 ^)6ddo 

Scd:e50£Pd:. ©g^ftS tfddrp 6^ ^l©s3o So^o ^p^p 
Scp ^ODoeDoxd 5 ^p^S: 6oG>. <*>o<d Gipdo 39^ 3£go 
SoDDO&g^do S^oo $Sd3od3 ^p^S: d°$gS5&&o&. 
eso&^o Sd|) [^odsao^S 8od S$§£ S°S 3og°f>), 

d^dorp d)0d<po&> dp^°oG)Ot5e50£Pd:. ^pjp^S l&Sg 
©sSdfcsSo So^od 6 eSdSpddbg “£)SI d°G)o” S3d3^)rp;6p, 
d^rp^p sp6x $6o£P0^ &oSG). &£)£o [diesoo 5 p£ 3^ 
g°£), g°G) 5^0 <dd^p<d &po £S1b£Pd3. S3P&3 £o q°6& 

o ^ 

(oSsso^d £Pep sisgo&oo <D&dd3tgS). cDo&doS $pd&cda3od3 

^Pep^ 6 , sto^S, ££)S1b l^S-Pd 6 , &><d l^odsp^ 6 3drt)ex> 

PO 7 PO 7 v. PO 7 N- PO oJ 

efeocp £d£do £P&d. <*>G) ^)6g^S p&ocp, <d&^3;p, 

&>£3 <ddS;p ^cSs^obG). ©0^5°d30CP cp 3 £o g°£h ds°o 

eo 0_ m CL 

s^o d^oodo Soorp 6oSG) s^e5o. s 15 ^ ^codotdog 0 ^ 
gpg^j^cp^g, Scp ^odod:^^ gp5^)CP^§ ^^SG) PCS:. 

^)1©S3o ^°(P^§ S)|) 8od (|oog dp^) (a)dE3 

^Pocpdo. siod:^ 6 d^^) poo|: degdo ^°c5o ePo^S ^°d:d: 

2^303 ^)0^J6 £G>£PeP^ o3^) S^3g 6 d0S 

8pd3. 8od ^oDd ^©o)c5^ d?ppd3o}^ ds3 8 )d3G) 

&d)d3pdo£) ^°(P^ S)|) ^cdpdo Sco30€pdo. esG) 

£pep 83doS)rp^6p, a)d3^3rp^p ^oSG). do^do^ 6 
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doddo cp<p> cpd6 s dd^&rp dpdojco S<pdo. dd^pd d)dd3 ddd dpd^dra^s) 
dsgd>d 6dd3pfto£Pd3. cpd oD ^pdo^ 6 d°d£l&d lex) Slbo&d: dd^d g^db. 8od 
S 6 /^ ^ddodo degdo§ ^pdScdo dd^o dofbdo ^xd&od 6 esd d°do”n° 

dpsfc odod. 

“§^p5 d°do” &>d Sdd [dd3prpex> cpd d^d, ^°dd^o, $d6 s £>od6§ 
^odosp&c^ d^c dod ddpdospox). dde3jyp, d°|)rp dd^ d°do do dOodd 
^p 0§ ^5cdoo feocp doSd. d^dZkd de^6 d°d:d3 £Pep dd& d°ddd:ocp s^Sd. 
lb sfcd§ dod^p doddo^dooo ddp°, Ibgd" SddD esdod: SddtorlS spd^do^ddg. 

19706 s “§^)5 d°do”|3 dd di)d£3 dd^ospd:. 19746 s 

d^&SePo^d dpotogl^ dd^odd d)(8d3 s^oo &>d dx>d£3 [ddod ^op^ 
[dqpd dd;pgdo ssp^odrp ~b$& iftpdD. 

S^Sd: dodd £>&S $£)&&, esdodd^ d§d^ s>od 19756 s 

^ D odrao6 s 5 esoddoo ^)du°£Pd liolcpd^ dd^oSodod: Ibd ^odo6 s cpdo S-pdo. 
cpg. [d^od^o, $dd cpdo: dpcp siod:d3 ddSc&o S-pdi ibd ^fbod: ^o[do6 s 
esdOoS dqpdo, ^pdd 6 dgdd°6oS ddd ddy^ddd. “de^dopoo &oi) tffbco 
dboodyp d$c&t3c&&ocp, Stfz&n 0 &fi6 a>o$<£)d efe? (Sdb^d &&£(&§ da[)6P&. 
^od;^odd;rp ap& |[dborp t&pdd sod5d ^ t3c&d;d $^do, doddra, 

ddp^cdpe;^ ££>do. (dd ddePod)dd ad d^)o, dbTjo, e£o&, (pZfy dag) 
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<£o<£5 8 o£ d°Q°6e s> 3df£b q& 6 d. 608 s & 5 s h $)$u°sj°ti ’§o{tio£ B g 

Z)£eP&. & l&orfwo zi&tf £)3c°o?bo$ £&g&&°&&)o£) - zj°tfo g°3sj°QZ) 

&do &sz) ^|epjc^ n°di)ov) f &S36 6 &3^n°dsSo Stf^ep 

3t$o sj°Q§ ®o$§ 3 ^g°S)§ 633 dco €3365& £ <d°&), ^estio 

<5°3df £pcp ti£j&>tfo&tfo!” (SS3°7^)"Sd tiS 0 ^ CP£) ^o3). 

S°e| s°ex) <^d5p&> SoD, a)ftot5cp£)§ &&>di>o £&<&>o£). (oSI^ 5°coS 

S 6 ^ £g§tf<^ £>£&u°o&) 69&>&6 o£) £3 ©^dfcsp^ #6o£);6 £g§§ sfop^ ££) 

Sc&£o, 3&g <D^o, Og S°^o, ^^orp^S) ^o|d ^o[£cpdi> &)£go 

Sdi>£o £o£3 S) ^tfgSkS&ePcm d^eSg cS^ 0 ^ £)£ePofbex> £d&&&&y65p6i s°S 
££epo/*bco dfo^&ex), Ibd £>ocp 6 £pI)co. 

1978^ “(cb^pg^ 3e5g £§t5&>”n° 3. ft. u°d5o ^ 6^60 ~b§>& 19816 s 

3P6e£ $#)&p e3di>;6&> 23^4 S^d^doS 6 3^Qo3o£>. esS &oS5&)tfo S3di);6& 
£>o£o 1b£&£)rp $8s^elg£ u°&>S $)6Sj°po o£)o£)o£). ^jijl^ 
cpm (DoS 6 £o&<&>ex>. eadi)^& Sto, 

^oSdo^o ©Sbe£b;6 es&S. S3di>;6 ^5°co i 

^&^£P&>. $p6&di> o^rpco, sfc^eSg 8P8^, ^ (®\ 

u°i, 83 °j6^)C5 tiof\3o 33 ss;6o£>oi5sp&. eadi)^ fff| 

3&o£o$ d°OqD£ ^dSS 6 ^ e5& e5cp 3 &£Sp 

lo 0 $) S&S 6 ^. ^p§ &&d5p3^ $od3£<5 [ ) \ ^€f l|f 

^toosjo^ 6 - qp6g c^o^t5c6, &Dfb& &£pdex>, 

80^ SaOoSpdo^u} - K£oo5cPcQ§ S1^5P6. 2008 w p^ 

83^6^0) 6£ 80 ^dfo&Qd 6 cpii 1b $ 

“§^>5 ^°c5o” Sotf cp&gZko&S 3[eP3^_ ^J6£d&S V\ y 

lepSs^^oPi ^o Jv08^§ &€°do. “;p&g \v \\\M\( 

^od5opO” ^9^ <§oo<io 3 d^)^p^ ^)d5op6’ Y 

Se3di)^o^^J6 s p&S^S ^^)^prp Sd5:g^o ^pcp \\\v\\ 

“§^5 ^°e5o” u)6^oxi n° £©£) ^o^oa. ^oqp |\ 
t5o^S ^ dio^ ^p6&di) ^PdDg^O^, sprp A 

l)d)^PoS ^dko^ 6 s°ex) ^)^u°5Pl6o, 1ili| (\ 

^6^Pel ^p^Sdi) &$oo s°^^o “§^p5 ^e5o” >4U 

o£). 3^ esoK ^°^g ^3 

;p£og5°6$ ^b6ou)^ 6o&. 
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S 6 ^^ 6 ^d3s°oJ& 0o|5°0§ c^io^ 6 - 3BS3& &>o£) *>d5 

ro v_ qJ ^gj no o— oJ Q 

<§6 63008s£ s 0 ^ 6 ^ §dra f?6Po§ 8D&>ei>rp &£30 ^£b<do^do. 

£>0j_ 0o|Eg0§ S^oDodo stG) <d&)0&5 £cpdorp dcpsfc oG>oG>. -ds [Gi£dcp£> &)£3s°o 
es>Ep&)&, $0<do lo3qp^on° $£u°&&)c| £)0^$>5& d5&gefco&. 

esoGS&p (oD^rp r5o(C5 &>0 a^Sspdb. 

£5o(d6 6, 1930^ g^gePS 6 a^ocptfb. 

<S3c 3±>^5 <do(& <*>&)$ (SfiSfi (^^oS 6 £0 Slb^do. 

S'dod 6 e3d£>0 ©^oSofiS - 
&3c6d^ o5d50^ 0£>rpd3. ^o(Cj sdG)I)o o5o o 3°£> 
do^DoosDo <dd£5orp 0j°do<&p 60 (^G). 

£>O&>0O t5o[G) t5&>^)& £3&)odo doofb<&P 
&oc$G). £5o(C5 ^3 s5p&p& ©^oftoiSgsPaOT, 

00y£b° &D 0 & 0 S £°&>. eadi)0 0o# 

R°Sj) &&oo£)o &>o£) ^€F)do - <d0 fee3°of^, 

£^>dSd5o (o5(^^0 (S 6 ^ 8D^O^O0 
&5.&.S. u°&>S 3gex>. 

S3di>0 ^sSxg& 05. ^ot56^o 
(£3d5o0 ^5ot5d^o <3^00 
d^Pf^db) S^sSdfo&^S 6 ^ 

^0^d5j°(5o. 


toSS^dd^ 3°|&d5d. 195 16 6 , do[d Sd^Scpgocdoo (6do£) 0 o.Zf&b ^i&dd 6 

^d&ooorp 00£) dodo tfjd dds^oo dex>dodo;p^do. dd^pd esd^ jbdpS.d dpcp 
S^do. 



esdoddo Sododpdo^ 6 §°drp cpdoS &0&6 6 &pdo. 

-° © © 

lo3^&n°oS)J6 ^Soddpdo £>5. od.S). u°doS dood£3 dd^dp 0cpg& eacdod. s°S pO 
do<dg £>osoodo ^ddpdo-^deoodorp s°d, 0£ydp dodo-^dpg^n 0 ^ &oft. sicS 
^docdood 6 eacdoddo ^Sdgdod 6 $pdg p^cfe stodo es&jcdog gK u°do^£^> sto£^ 
d0pdo. dJS§°^ §°£>^<3 p ^d^Sd 6 ^ 3 p6p5|d§£ §° 0, sto& 0%odo§°0 
dOT^pdo. st£> ^o^pcdosod 08p£ p^ &&P830S 6 &odo;6o J^|jpS)oG! do[d 
8ud^°0 [ddpcp£)§ doc3, dodo cSso^oo ddodod 6 , 6§0podo dod^d 6 sp^dcpdo. 
do[d, StOO 4P^OO, l^OePOO 3do p^dod 6 lo8^§ dooodo ddodgodo 0do5°^do. 
s°S d^dS 6 ^ £90 ddo^^cdpooo. 

Ib^oood §°od s°ep0^ dolddo d^eod^S oEpodod. s°3o&I; ^c^pdpo^ 6 
*36, ^o[a)S 0d£0pgocdoo doo£) dodd cp| 8^ £>6pdo sfcopdo. stG dao^gorp 
&^3s°eo &oo£) 0d^c5o Sddrado do8oo&o0o£). 1961& 6 do[d 3PddcSp0§ d6d 
dt^do. dodp5 Sd^pgocdoo^ 6 $°ddp|& S^prp^d d°0 es&didrp Scdo^odoodSpgdo. 
ds S^pdo go&pdo pesdop^d dodd pesdodpd 8>epdd es&oS [dSdo^ 6 &6&S). 
0 r3ep0j_ spdoS^d ddoPd dp cp ddgpo, doddpsoea, ddod^oooo dodddp &6&S). 
std^ do[ddo “(dddpd &)£3peo” £>& 
e3&§ Sd)dod. ©sS^Sdddo ds dodo^ 6 
dO^ddodo ^9[dd S-pdo. €3 POO^ 6 
pep §°&doo£> p^Sdodo dp[d^o 
idddpd d^dd dcpcpo es&d^o 
do6o£) doodo. do[d ^cdoorp 
step e^dopjdo, “ds Sfottgo&tf ddb 
FbQoZ), & titixtfoofi 6 p <d<3aPcdo 

sr 

10 dodd)CPe; <5dd, 193006 s 
(o5xXoQo3ti <£)r5poe^ 

<0<dd£S)db £QS)d&3q £oc$&. ” 
esoao^^i, eacdo^ d^6 ^O^^kp 
dorp^$oJ6dp^o J6oo0 [d^dp^i 
^65s°odb &pcpjo£ d^dorp 
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oJ 

g 0 ^^ 0 ^ ^o^Sd 6 , oogS gsppod 6 s5£) Spg, 197 Id 6 

golS, stofbgpgod 6 ^ u°goS gO^gp ^olSod 6 &pgo. ©g^g g°oggo ^g^ Scp^&oS 6 
g©3: [gggpg &)£3 po (ga3pgpo& &b ospgi esS g^gd 6 ^ (ggoOToSoS. g°g 
g<p<po&> ^K)gon° gcgpgo g&), ©s'gSbSg gO^ggex) d°ggo s°g£) 

(g3po£), g^cgogg P|g (gcSpgpog) gpp g^bocpgo. g^gd 6 ^ ^feS&d 6 ^) (gggpg 
g^3s°o (gdfrgpo g°g gg^ggd^ (ggogod 6 ^) Zk&fig ^olPd^ ag^n 0 £0£) oS. 
golS^S - p(fec& g^ 1977d 6 gspg 
^oco§ SgogooS. gg^S^goog 6 s^&o 
eacgog g°g ggo gpSgp^g 6 gpgg g°g 
ggo l£s$tipS5 g^3po& gg^&pgi sa 
eapgo ^qpgraorp 60S g&o gpgoep 

Co 

pgoocp <5Sg. gpgod 6 60S. &63£) 
ggof?ggo go go[gg> esogp&cgo 
o^ouioS. gs ©SgggraJfc 3og Sgg pggo 
“^ggpra” £>g^ giggd 6 (ggDOggDQXgoS. 

[gggpg gj63g gotfod 6 gs pggo fb6o£) 
c Dgcggn 0 6gg°6gp 6o£pgo. 

gfcfciS skSot ©ShflifcoO &>&■=& ^° 43 ” s "^ a*s e& 

^ J ^ £@o 

1,500 §°g &&$E goc^p^ogo 

(gc^gpod^ gcgpgo Spgo. £$3 cjfgg, ggscgogg fbcpog: £)g6gp gogpg) 2,000 
glfpoo [gg:6gg:<35p,£oaD. p£30 gjp^, ^ep5 'gdj), eaggd’ go3"gg, |p[a)S 
goS^gtoS u)&) go£3 ^>Sg g°oSgg gorpd^ 6ga3pftoSoS:g: ^&>fbgg:gp 6 pj&. 
g6§g graepoo go$3 6§g g^ggo gg^&g: gigOoSo&g: gpcp £3 [ti& g^3s°a) 
g^cpax). 6§g £j°6v g& e9grpg°g Sg^SoS^g) &£3 ggepgo esgggo. esogbS ICSsS 

oJ C rn oJ gf v - 

g^3s°o gO^ggo g& e3g§ gSftg pOd 6 6§g p[^ 8 poo, $°g^^co, g£g gO^g&oo 
gpcp 6 p^ 5:. SgoSgp golgS^gg: &>rag& 606P&. 

1977d 6 So(a)g S^ScygocSi QbS, go^^^)5 ^go “(S^gp^S ^j^3pei)”^ 
lo3t5:Oou)oS. -gs Sgicgoo g)6: 6 ^pS§, gs ^go ^°^p^g [go$o £o£3S. 

g3 ^5°^ 8sg)SS, gpfc ^pgl^§ e9j3o^So£Pgo. 1992^ 6^)S) S^60u) 3og£ 
^D[grarp [g)g:0o£pg:. 

golg^^S 0^g £9og<p&cgo ^d^pSpo^ Spjto Sp 6. 1973d 6 eaS^gso 
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dal^djspo dodd^orp 8ud ddp^do du^6aa S-^da. 19906 s ea&aSsa daod dd£ 
dddara S^d, [dddpd d^Ss^ea dO^d^p ^o(p°^^do£Pda. &d§ s°deadd £d;pd^ 
3 Pdd dea|Egd§) ©SbfiSE ddadpdyad. 

do^d^S ^^acda djdd ea^d rf d^poa o^oiPaaa. 3Pddc5'do6 s &d^ dapda 
depd ea5°dSao§ l^rp d^dcdp^da. oodS6 s d EjFSd dodda, 19836 s 
(Pcda^ &°|a£3§, dapdd [ddod ^°|d ea5°d£o§ dpcp "^6 s rp d^dcdp^da. eaodtP§cda 
[dddpd dj£3d dodd d^ddjdd ^d^d^n 0 1990-92 s°oo6 s dd S'pdi 3oda 
d-^spo ddda “dpOda^eaS dj^s^oa, [dddpd d^35°oa” d[$dda doS°dd^o 
dSpo€Pdo. eacdadda dd^dd5°oa oEpo£Poaa - eaoda6 s dao$gg)d£>: $fepj(rt5 ^dd^do 
(1972), d^Sa 8P8P (1987), ^d 8 (1992), saddd^d dds^oa, u°cdo6’ 

dddo (1994), d^S d^d dddo (1998). 19986 s eacdadda dd^pdtS 

a)dada o£)o£)o£). 

eacdad ©jpS^o do, dd &[dddo dho€P0^odrp dod 8 %tP]da. eaodado 
%o£3 dd d[€°o$ Sdadao&p, dodOodcpdd dS) ^pO^ 6 sad odo&pda. ea^fgo 
dada&a dddDoS 6 , dal^ ^da^eP^PoS 6 eaiSd ddp^€°6^ d°6^odada ^d^daocdpg6. 
dadd^d^da 2004 dp6] 7d daod^daad 6 dadsdotPda. eadj^Sd eacdad ^pd^ sto, 
dadpdada eaeSd, dadpc3 stodd d^da. 



(tS£dcpZ5 &5lbZ) 43FJ°£d rf&dfro°zD, £oZfr§&)5 &pZ)6jtfj, 
6 <3 &tfen <3od5 sj°d3^f £dcdb°fl&ZF)&. 
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t)C5o d&> 63)6dqx)<$, dpo sp&db 6S)& §%5o dpo i 

m *- Q oLm 7 @ oJ—o @ ' 

cp$£> <p£do 3ctfoc?>£)§ Bo&ptfo. ” 

- ti83J£. a)^, oo<dd", 1985 8 


QDfiu 3 ^ loBd^d dd^ $pd&cdo dcFgddra ^d'O'd lodldsso 

doo£) dcp^ddra ddod^do dS§o£)d ^oo6D^ood5<*3 sSg| s°ddj). lod^pOS 6 ss^p^p 
I bdododo ddo^d &od6oo do du^ddra dSdd, ea&S [s^o^o <ddododo§ ^p6d 
dodoS^pdo. -ds ^5^d5podo ^jo&otPdo. gpd^0°cSS»d SSo^sSdes Sd^ofrra 

do, lodld&osi o^cpcdoddod eacdod ^pdoipdo. 

©dcp^ ^do^dod 6 8od 57g3°d do&QOOOS 6 88^0£Pdo. 1970^ Sacdod 
5°c6p^do so. 83. £3 doo£) dosOdd” siossSdoPi^ 6 d&P 
^dojdo^do. eacdod 8 ud dodo^d (ddoddd eaddo 
do, dcp^tfgo ^o^p^pdo es^dodrp 
ddjdcdp^do. ddogd ilSdil&ooo, ^6 
deodddo eadcp^e? £)d^ddo doo-S 
ddsod^^pdo. <5 (ft £pocpd esodOeprp 
eadods 0 d^doocp, “d°odp^S dspd 

ddS^oEodSn 0 Su°do. d^dod ^p^podo, 
d^dorp d^do Scdodo^ 6 eacdod &6o. eaoddi 

cJej 2 )-° eo 

^ddodScgo 0 , 0dp$oorp u°dddo eadd 
ea^qpdra (dS^do eaoddp 
^d€^ do6o€Pdo. 

1970o dotfgeS' 6 
eacdod siododo dspjdo. 
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tfotio zj°Z) d&° ©>£>ef 

&>rfu°£e f £)(&o 


sKg 6 ^°5 (aSqpSsSo <^d7gd. ©Sd d^sSbes S vjf 

^spd 6 £>&. £o” (“Only One Earth”) 

&& u°^d. &fS&o& eso <&p&cd ©& 4 feSo ^ 

&»ocpg, 1980o^ ®riu$£ §°^ $&§ 86ft 2% 

Seg^^, dTgsSbra ^o(p°^ (Centre for Science 
and Environment, CSE) ^>oa°d. 

&7gS$beso ©sSrp&iS f f 

V&S&f SS^ygSStfes SQ|8 1982: sW «gg£~~ ' 

©tfdS&efood d £)^£)£d> ^cdpd iSc&dSod 6 . . . - ^ _ 

o> tfotio spSdSp 3&$ ©>$ef 

<ssc3±iJ6& s><& ||i^cn> 6 {$k»e», s°d^do gfc^to X/ib^ s^o 
&od ^b^cS^od 6 (o5^)8 SSdcptfo, d££pdb°rto 

d 6 o£) Sex >£&;6 Bx>(bBi)b£3 doDO^oD £o£3£> d $)c 6 bo. cDo ^ 6 Se^aD&rp, 
^b&^cdorp ^pbeScS# S3D*gsSdes°S)§ esdddd^S dOo£) stodd 6 s^od^bspd. 
&£)§ lasS^oCS)^ d)OC5;6 ospoS), ^obdoes 0 ^odcpfi) ^bod 6 ^bdOo^pd. 

Sc^borp 60 S ScygS&oS, d& u°^£)§, Sibd 6 60 S $ 8 so§ tP6 

£)S 6 b” &&S)dp bSft o£)o£>. £cj°6o &c^dS ^5e3o e 3 Sb sScsSiSd 6 ^>6 
(bOfts^dodoo d^p^o £S 3 PU°£)y £>64©o£)od &£)£o dTgsSbeso, 

£>?)&)& d£g 6 ; 6 y £>osdo$o ^>bo S&^sSgpSS Sooocgo£>. ^odd 6 ^) £>dp£Pbo 
£ex> tSbpd 6 ^tfdaxgod cp£> (q5ep°£o cpcp dpbo sj^iboSod d S&Ss 0 ^ 
& 6 yb, Spo&d^ lo3^8n°oaj6 drg^bsa ^^SeSa) *3s$u°& s°6o&, 

0d£6o£3°d. 


<bd£0 tD°b £)S6bex> d°C3° Sddocdrgooo. “dygsSbeaod 6 o°e3§cft o eo”d 6 
69du°^ S-bod^S $cp£d, ^£)^dpdo|D ^ftospd. dcp6£ £)Sftb £6£>o 

&d d)|j d°6o£)od %o«b5d;6y£)Sbo” (Dying Wisdom) a)dJ6 S)dtfe3;6 ^cod^ 
£)Sftb <bb<bu°corp Sd3 £d«dod S^Oocpd. Bod SsS&Szx) 

cDo^dofi) s°6^6o ^£)^o ^qpBorp Boo^cpood. ^d^Pel ?oo^ 

dou) Bco^cgox). d<D^.si.§ 1 o 383° ^d^^oeDo^ex) l^don 0 ^dd^dod^ 

cp^)§ siS ^)e5^J6o. 

“d>6<^ ^3go (Towards Green Villages)^ ©rtu^^ - 
e9&s°6o 35P£©^ ©sS^eid S^)d. 6 ^) sSo^gsSdea 6 da, ©C>^)^ 

esdddo^S) s3cdJ6 4 PSo€Pd. ^B^sad 6 ^dprp^orp 

|o5c ds^od - d , u°^d 6 ^) << d$ 6 d^”, d^u^g.d 6 ^ “u°e5rp§ ^5”, u°a;>Sd®£) 
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“<bbo® $pb<I oD. su S'b&bOoSoG). 

£pboj§ s^bbrp u^icbo 5^to&> to c5cp s°6^b to 

;Ss$g&S). ea-bo^) eac&;6 |[^a» &o£o|d SSd’bo. ^pbo &p\$$£d uib^ex) S&toep 
^D^^OoD 8o§& Ib&bobS eac&;6 $p£)otPb:. to§ rpo$ 0ax>£&p&, 

to3^, tocboS sip^pfobo SSu^sSbeso, ©epS^jS tocbpo|: £)£0ot5&>£) ©tfu^diSD 
63SS^po€3°db. tobZk;6 u^esic bo ^cbo&obo ea£rp£p;6 bSftot5bo sSo, sSo'gsSbesol) 
ea^es^bg^ $too 6o&oobS£) u°£§§n°o$ ^pSospbi 

^p^p^o s°ex)£go $<D jSds3o^s3oS&«S)^ tfskcsfro^ 6 , “Slow 

Murder” cp<p> £6g£e 5o£), sdo§:; 6 6tfg^^to^fto£Pbb. -bs ^robod 6 

5°codg£)§ £)&obb'bb& bu^rpu°co, £P£p£ ^cbp&cpbbco, ^cboo^ra e9§s°bbeo sptfcgoS) 
1d 5°^6:. ea£o<bbo to <3<to &>&d5p &bg&o S&^pospbi to $0^on° ^sDd 6 
s°a)dg£)§ torato spSp^o^Sd £)£& ScbpoS, £^6]Scbpo£) ^o^oto: eato o£)o£>. 

<d<^5°5^C^ £>OrOOO 8P<bg<b feoCP ^>U°^b£SP^5°CO^gO 

Sbp^ospbo. $<D£to 
cp^ b^P£P cboo^o^^ooeP bo[to £^83 ^pcbco^) 
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